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T.  On  the  PoJJibility  of  Cafual  Mutilations  in  the  Bodies  of 
Animals  becoming  in  the  Courfe  of  Time  hereditary  Marks 
of  Dijlinttion .  By  Prof e for  Blumeneach  - 


That  it  is  poffible  for  mutilations  produced  in  the  bodies 
of  animals*  either  by  accident  or  by  artificial  means*  efpeci- 
ally  when  repeated  through  a  whole  feries  of  generations* 
to  degenerate  in  the  courfe  of  time  into  hereditary  marks  of 
diftinbtion*  feems  a  priori  to  be  incontrovertible.  At  any 
rate,  I  fhould  be  glad  to  fee  the  phyfiologift  who  can  affign 
a  reafon  why  this  fhould  not  be  as  poffible  as  the  tranfmiffion 
of  hereditary  organic  difeafes*  or  hereditary  monftrofities  f, 

or 


*  From  Magazin  fur  das  Neuejie  aus  der  Pbyfk.  Vol.  VI. 

•f-  Of  the  numerous  and  partly  well  known  inftances  of  this  kind  I  fhall 
quote  only  a  recent  one,  mentioned  by  M.  Schulz  in  his  Obfer*vadons  on  a 
nionjlrous  canary  bird,  p.  17.  “A  Spaniih  bitch,”  fays  he,  “  which 
had  been  in  my  poffefiion  for  feveral  years,  was  not  only  brought  forth 
without  a  tail,  but  at  various  times  produced  puppies  fome  of  whom  were 
deftitute  of  tails  alfo.  As  often  as  this  bitch  brought  forth  more  than  one 
PuPP)r>  cne  of  them  perhaps  was  quite  perfect  5  the  greater  part,  however 
had  half  tails  or  tails  ftill  fliorter,  and  one  at  lead  had  no  tail  at  all.  The 
moil  fingu!  ar  thing  was,  that  the  young  almoft  always  had  a  refemblarce 
Vol.  IV.  B  to 
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or  the  mod  individual  traits  in  family  likeneffes,  fuch  as  a 
thick  under  lip,  ftrong  eye-brows,  and  fo  on,  which  certainly 
did  not  all  defcend  from  Adam;  but  which  have  drft  ap¬ 
peared  at  a  certain  generation,  and  lince  that  period  have 
been  continued,  with  more  or  lefs  conftancy,  by  hereditary 
tranfmiffion, 

I.  Inflances  among  Animals. 

We  are  told  by  Sir  Kenelm  Digby*',  that  the  tail  of  a  cat 
having  been  cut  off  when  young,  fome  of  the  kittens,  which  die 
afterwards  brought  forth,  were  always  without  tails.  Nath. 
Highmore  f,  who  in  explaining  the  nature  of  generation 
differs  fo  much  from  Sir  Kenelm,  fays  that  he  faw  a  bitch 
which  wanted  almoft  the  whole  tail  from  the  rump,  and  that 
the  half  of  her  young  were  brought  into  the  world  with 
tails,  and  the  other  half  without.  Buffon  J  afferts  that  he 
faw  dogs,  the  ears  and  tails  of  which  had  been  cropped  for 
many  generations,  and  which  transferred  this  mutilation, 
either  totally  or  in  part,  to  their  pofterity. 

M.  R.  Mafeh,  of  New  Strelitz,  gives  an  account,  in  the 
Naturforfcher  §,  of  a  butcher’s  dog,  the  tail  of  which,  ac¬ 
cording  to  cuftom,  had  been  cut  off,  and  which  having  co¬ 
pulated  with  a  flie- wolf,  that  had  been  caught,  the  latter 
produced  three  baflards.  Among  thefe  was  a  male,  half 
grey  like  the  father,  and  bom  with  a  cropped  tail;  fo  that  the 
cafual  mutilation  of  the  dog,  as  the  author  fays,  was  trans¬ 
ferred  to  this  baftard. 

We  are  told  by  D.  Border  ||,  that  it  has  been  remarked  in 

to  the  father,  whether  grey-hound,  fpaniel,  &c.  in  regard  to  colour  and 
bodily  conformation  ;  and  derived  nothing  more  from  their  mother,  the 
Spanilh  bitch,  than  the  lingularity  of  having  only  the  third  part  of  a  tail,  or 
no  tail  at  all.” 

*  On  the  Nature  of  Bodies,  p.  z  14. 

•j*  Hiftory  of  Generation,  p.  31. 

+  Hiftoire  Naturelle,  vol.  xiv. 

§  Part  xv. 

1  BeytrUge  zur  Volker.und  Lander-Kunde,  Part  1 . 
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becoming  hereditary  Marks  of  Di/linBion .  3 

England,  that  when  horfes  are  continually  docked,  and  both 
ftallions  and  mares  kept  fo  for  many  generations,  the  foals, 
at  laft,  come  into  the  world  with  fome  articulations  fewer 
in  the  tail.  BufFon  *  has  enlarged  pretty  fully  on  this  fub- 
jedl,  and  endeavoured  to  prove,  by  the  help  of  anatomy,  that 
the  callofities  on  the  breaft-bone  and  knees  of  the  camel  are 
merely  the  confequenee  of  their  fubje&ion,  and  the  force  by 
which  thefe  animals  of  burden,  as  is  well  known,  are  obliged 
to  kneel  down;  and  as  the  young  camels,  when  brought 
forth,  have  callofities  of  the  like  kind,  he  gives  this  as  a 
proof  of  the  hereditary  tranfmiffion  of  fuch  variations  pro¬ 
duced  by  art. 

II.  Inftances  among  the  Human  Species „ 

Cardan  f  fpeaks  of  the  well  known  ancient  cuflom  of 
the  Peruvians  of  Puerto  Viego ,  who  prefixed  between  boards 
the  heads  of  their  new-born  children.  This  cuftom,  how- 
ever,  became  afterwards  like  a  fecond  nature;  fo  that,  in  the 
courfe  of  time,  children  were  brought  into  the  world  with 
heads  formed  in  that  lingular  manner:  and  Cardan  exprefsly 
fays,  that  this  flatnefs  of  the  head  was  originally  the  work  of 
art,  and  not  of  nature.  Conjlat  igitur ,  to  ufe  his  own  ex- 
preffions,  humanam  formam  multis  modis  variari ,  turn  arte , 
turn  diuturna  JucceJfione .  Hippocrates,  in  his  work  upon  air, 
water  and  climate,  mentions  fomething  of  the  like  kind  in 
regard  to  the  Macrocephali ,  a  people  on  the  borders  of  the 
Black  Sea,  who  preffed  the  heads  of  their  new-born  children; 
and  this  pradfice  repeated,  through  many  generations,  pro¬ 
duced  at  length  an  hereditary  dillindlion ;  fo  that  the  chil¬ 
dren  were  born  with  heads  of  a  particular  form.  (( At  firff/5 
fays  he  J ,  u  the  practice  of  the  country  feems  to  have  been 
the  caufe  of  this  conformation ;  but  cuftom  afterwards  be*- 

Hiftoire  Naturelle,  vol.  xi. 

t  Vol.  iii.  p.  162  of  Spoil’s  edition  of  his  works. 

+  Phis  pailage  is  tranflated  from  the  original  in  Chartieri’s  edition, 
vol.  vi.  p.  206. 
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came  nature.  Thofe  who  had  the  largeft  heads  were  con- 
iidered  as  the  nobleft;  and  for  this  reafon  the  Macrocephah 
prefled  the  yet  pliable  tender  heads  of  their  children  with 
their  hands,  and  forced  them  to  extend  in  length  by  bandages 
and  other  means.  This  artificial  procefs  gave  occalion  to  the 
fubfequent  increafe  of  iize  in  the  head  among  thefe  people, 
fo  that  artificial  means  wrere  no  longer  requifite  for  that  pur- 
pole/’  Hippocrates,  however,  adds  in  a  fhort  fedtion :  “  That 
in  his  time  their  heads  had  no  longer  that  Angular  form 
completely,  bccaufe  they  had  entirely  negledted  the  above 
artificial  means  of  formation/'  But  that  this  very  little  con- 
tradidls  his  preceding  account  and  opinion  is  (hewn  by  the 
intermediate  paflages,  where  he  endeavours  to  explain  the 
phenomenon  from  his  well  knowm  theory  of  generation. 
“  The  generative  matter,”  favs  he,  “  is  collected  from  all 
parts  of  the  body.  From  found  bodies  it  comes  found,  and 
from  difeafed  bodies  difeafed.  Now,  as  bald  heads,  blue 
eyes,  and  overgrown  bodies  are  tranfmitted  in  families,  and 
the  like  rule  takes  place  in  other  circumftances  of  conforma¬ 
tion,  why  fhould  not  children  with  great  heads  be  produced 
by  great  headed  parents?”  Hippocrates,  therefore,  evidently 
meant  only  that  in  the  courfe  of  time  Nature  fometimes 
abandons  forms  {he  has  aflumed,  and  returns  again  to  the 
original. 

Ai  diode,  in  his  work  on  the  generation  of  animals,  {peak¬ 
ing  ot  the  grounds  on  which  the  theory  of  Hippocrates  re- 
fpeding  generation  is  founded,  fays  :  It  is  very  probable* 

for  this  reafon,  befides  others,  that  children  not  only  refemblc 
their  parents  in  internal  and  innate  properties,  but  even  in 
external  marks  which  are  merely  cafual;  for  there  are  in- 
fiances  of  moles  being  tranfmitted  from  parents  to  their 
children,  and  on  the  very  fame  parts  of  the  body.  He  him  - 
felf  quotes  a  Chaldean,  who,  having  a  mole  on  his  arm,  tranf¬ 
mitted  it  to  his  fan,  though  in  the  latter  it  was  not  fo  appa- 
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tent  as  m  the  father.  Pliny  alfo,  where  he  treats  of  marks, 
moles,  and  the  like,  being  fometimes  inherited  by  children, 
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adds,  by  way  of  example :  Quarto  partu  Dacorum  origin/s 
not  a  in  brachio  redditur.  In  my  opinion,  this  pafTage  alludes 
to  the  hereditary  tranfmiffion  of  moles  among  the  Dacians, 
Illyrians,  &e.  who,  according  to  the  teftimony  of  many  of 
the  Ancients,  were  diflinguifhed  by  this  Angularity. 

The  late  M.  Ofann  once  came  to  me,  full  of  afionifhment, 
and  told  me  that  he  had  met  with  a  fimilar  inftance  in  the 
family  of  a  flaff-officer,  who  lived  in  the  neighbourhood. 
The  father  in  his  younger  days  Had  received  a  wound  in  the 
little  finger  of  his  right  hand,  which  had  been  rendered 
crooked  during  the  cure ;  and  his  fon  and  daughter  were 
born  each  with  the  little  finger  of  the  fame  hand  crooked.  I 
have  fince  feen  both  the  father  and  daughter,  and  have  been 
convinced,  by  infpedting  their  hands,  of  the  truth  of  the  above 
information. 

A  literary  man  of  very  great  acutenefs,  when  converfiatg 
with  me  on  this  fubjedt,  Itarted  the  following  objection  : 
(i  If  artificial  mutilations  can  become  hereditary,  children 
born  of  circumcifed  parents  muft  often  be  born  without  the 
forefkin,  which  does  not  appear  to  be  the  cafe.”  At  that 
time  I  was  acquainted  with  only  one  inftance  of  Hi  is  kind 
in  Steph.  Gerlach’s  Journal ;  but  one  example  did  not  ap¬ 
pear  to  me  to  be  of  any  peculiar  weight.  I,  however,  once 
happened  to  afk  a  Jew  of  this  place,  a  man  not  deftitute  qf 
learning,  and  well  acquainted  with  the  ritual  of  his  nation 
refpedling  this  circumftance,  and  was  told  that  it  frequently 
happened  that  the  children  of  the  Jews  were  brought  into 
the  world  with  fo  fhort  a  forefkin  that  it  required  an  ex¬ 
perienced  and  careful  hand  to  circumcife  them.  This  in¬ 
nate  deficiency  is  diflinguifhed  by  a  particular  Hebrew  ap¬ 
pellation,  nauld  mohl ,  or  born  circumcifed.  His  own  father, 
who  had  circumcifed  above  700  boys,  and  who  was  cele¬ 
brated  on  account  of  his  expertnefs  in  this  cafe,  not  at  all 
uncommon,  often  fpoke  of  the  difficulty  of  performing  the 
operation  under  fuch  circumflances.  In  a  word,  what  had 
appeared  to  me  an  argument  againfl  the  hereditary  ty&nfmif- 
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fion  of  artificial  mutilations,  became  unexpectedly  ail  im¬ 
portant  argument  in  its  favour.  I  will,  however,  readily 
acknowledge,  that  all  the  cafes  above  mentioned  may  not  be 
of  equal  authenticity,  and  equally  incontrovertible ;  but  even 
though  the  lead;  improbable  fhould  be  reje&ed,  there  wili 
hill  remain,  to  fupport  the  probability  of  the  thing,  as  many 
as  could  be  defired  for  a  propofition  which  cannot  well  be 
proved  by  direCt  experiments  made  for  the  purpofe. 


II.  Report  071  the  Travels  of  C.  Olivier  and  C.  Bru- 
GUIERE,  undertaken  by  order  of  the  French  Government , 
through  the  Ottoman  Empire ,  Egypt  and  Ferfa)  during 
the  Years  1792,  93,  94,  95,  9 6  and  97 


[Concluded  from  the  laft  Volume,  p.  347.] 


I  HIS  journey  was  extremely  interefting ;  for,  beflde§ 
the  great  number  of  objeCts  which  we  collected,  and  the  ob- 
fervations  we  had  occafion  to  make,  we  were  furprifed  to  fee 
a  country  exceedingly  fertile,  yet  almoft  a  defert,  and  often 
volcanic,  exhibiting,  at  every  hep,  vehiges  of  ancient  cities* 
We  eroded  the  Euphrates  and  the  Tigris  on  wretched 
wooden  boats ;  and  two  rivers,  which  flow  from  the  moun¬ 
tains  of  Curdiftan,  on  boats  formed  of  a  number  of  inflated 
fkins  joined  together.  I  fhall  defcribe,  with  fome  minute- 
nefs,  this  Ample  method  of  eroding  rivers,  becaufe  it  might 
be  employed  with  advantage  in  Europe,  on  account  of  the 
facility  and  trifling  expence  of  Iranfporting  a  great  number 
of  fkins ;  of  inflating  them  in  a  moment,  and  uniting  them 
firmly  together  by  means  of  the  branches  of  trees  5  and  of 
conveying,  in  this  manner,  over  the  largeh  rivers,  a  whole 
army  without  any  danger. 

When  we  arrived  at  Bagdad,  the  pacha  was  fo  ill  that  two 
Ferfian  phyficians,  who  attended  him,  had  given  over  all 

"  Read  in  the  Sitting  of  the  National  Inftitute,  February  14th.  By  C. 
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hopes  of  his  recovery.  His  aftrologer  had  read  in  the  liars 
the  fatal  fentence;  the  kiaya  pacha  and  foine  of  the  grandees 
were  already  forming  intrigues  to  fucceed  him,  and  the 
janiffaries  were  taking  up  arms  to  fell  their  fervices  to  the 
higheft  bidder.  The  Arabs  of  the  defert,  and  of  Mesopo¬ 
tamia,  waited  only  for  the  moment  of  his  death  to  plunder 
the  caravans  and  rob  travellers.  This  city  was  threatened 
with  a  general  infurreCtion.  Commerce  was  fufp ended ;  and 
it  was  impoiiible  for  us  to  continue  our  journey.  The 
pacha  begged  us  to  give  him  our  advice,  until  we  fhould 
have  an  opportunity  of  fetting  out  for  Perfia.  We  thought 
ourfelves  bound  to  comply  with  his  requeft,  and  had  the 
fatisfadtion  to  reftore  him  to  health  in  the  courfe  of  a  few 
days.  From  that  moment  order  was  every  where  re-efta- 
blifhed ;  and  the  kiaya  alone  paid,  with  his  head,  for  the 
heps  he  had  taken  to  affume  the  place  of  his  benefactor. 
The  pacha  {hewed  us  every  mark  of  gratitude,  made  us  a 
prefent  of  two  fine  Arabian  horfes,  and  gave  us  letters  of  re- 
commendation  to  the  khan  of  Kermancha,  and  the  minifters 
of  the  king  of  Perfia. 

We  did  not  delay  a  moment  to  provide  ourfelves  with 
Perfian  dreffes,  and  whatever  elfe  was  neeeflary;  and  de¬ 
parted  on  the  16th  of  Mav  1796,  with  the  regret  of  leaving 
behind  us  a  box  containing  feveral  very  valuable  jewels, 
deftined  as  prefents  to  the  Perfian  court,  which  the  envoy  of 
the  republic  at  Conftantinople  was  to  have  fent  after  us. 

The  ufual  heat  at  Bagdad,  during  fome  hours  of  the  day, 
is  from  no0  to  1130  Fahr.  On  the  day  of  our  departure 
the  thermometer  wras  already  at  99 \°  Fahr.  We  had  here 
an  opportunity  of  feeing  a  phenomenon  which  explains  the 
origin  and  caufe  of  that  Angular  and  tranfitory  wind  which 
dcftroys  men  and  animals,  if  proper  precautions  are  not 
taken  to  guard  againfi:  its  effeCts. 

On  our  arrival  at  Kermancha,  the  firft  city  of  Perfia,  we 
waited  on  the  khan,  made  him  acquainted  with  the  object 
of  our  travels.,  aud  delivered  to  him  the  letter  from  the 
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pacha  of  Bagdad.  The  khan  afked  us  many  queftions  re- 
fpe&ing  the  different  ftates  of  Europe,  with  which  he  feemed 
to  be  little  acquainted,  and  refpe&ing  our  manners  and  cuff 
toms.  He  dwelt  moft  on  the  countries  of  the  Ottoman 
empire  which  we  had  traverfed,  and  particularly  Bagdad, 
becaufe  in  that  city  the  allies  of  Ali  are  preferved.  He  gave 
orders  to  ope  of  his  officers  to  accompany  us  to  court,  and 
procured  us  the  neceffary  pail  ports.  On  the  iff  of  June  we 
arrived  at  Teheran,  where  we  learned  that  the  king  and  his 
miiiifters  had  fet  out  in  the  beginning  of  fpring  on  an  expe¬ 
dition,  the  objedl  of  which  was  fuppofed  to  be  the  conqueft 
of  all  Chorazan. 

I  was  highly  pleafed  with  the  idea  of  undertaking  this 
journey,  and  I  confidered  it  as  a  fortunate  circumftapce  that 
the  king  was  at  the  head  of  an  army  in  one  of  the  moft  in- 
terefting  provinces  of  Perlia;  into  which  no  European 
traveller  had  penetrated,  and  which  produces  the  moft  re^ 
markable  plants,  as  well  as  the  greater  part  of  the  drugs 
brought  to  us  from  the  Eaftern  countries;  but  C.  Bruguiere 
had  been  ill  for  a  long  time,  and  was  threatened  with  p 
dyfentery.  The  dragoman  himfelf  was  indifpofed,  and  rea¬ 
sons  were  not  wanting  to  difluade  me  from  undertaking  the 
journey.  “  It  is  not  pofitively  known,’’  faid  fome,  “where 
the  king  is ;  and  it  is  dangerous  to  approach  the  army  in 
this  country,  becaufe  people  arc  plundered,  and  even  killed, 
before  they  can  be  known  and  protected.  It  will  require 
more  than  a  month  to  reach  Chorazan,  and  the  king  muft 
return  in  two.”  Thefe  reafons  did  not  counterbalance  the 
advantages  which  were  likely  to  refult,  from  this  journey,  to 
natural  hiftory  and  geography ;  but  I  reflected  that  the 
health  of  my  colleague  was  becoming  daily  v/orfe,  and  that 
he  was  incapable  of  fupporting  the  fatigues  of  travelling  fo 
far,  during  the  hotteft  feafon  of  the  year.  It  would  have 
been  neceffary  to  traverfe  the  Mazandaran,  a  hot,  marftiy, 
and  extremely  unhealthful  diftridl ;  and  belides  this,  the 
dragoman  refilled  to  accompany  us.  We  then  agreed  to 
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wait  for  t-he  king  in  the  environs  of  Teheran,  in  order  that 
we  might  take  advantage  of  the  feafon  proper  for  refearches 
in  regard  to  natural  hiftory ;  for  collecting  feeds,  and  for 
enabling  C.  Bruguiere  to  re-eftablifh  his  health  with  more 
facility. 

We  were  obliged  to  negotiate,  and  to  make  fome  pecuniary 
Sacrifices,  before  we  could  obtain  permiffion  to  quit  the  town, 
and  refide  in  a  village  at  the  bottom  of  mount  Albours. 
Teheran  contained  hoftages  from  all  the  great  cities  of  the 
empire,  whom  Mehemet  had  caufcd  to  affemble  there  for 
his  fecurity ;  fo  that  people  might  enter  the  city,  but  could 
not  depart  from  it  without  the  exprefs  leave  of  the  governor ; 
•and  the  latter  did  not  let  flip  fo  fine  an  opportunity  of  forcing 
ns  to  expend  a  little  money.  As  we  forefaw  that  the  pre- 
fents  left  behind  might  be  retarded,  and  not  even  reach  us, 
we  thought  it  prudent  not  to  make  any  mention  of  them. 
We  had  it  in  our  power,  indeed,  to  offer  the  governor  a' 
watch  and  fome  arms ;  but  we  Should  thus  have  entered 
into  an  engagement  to  give  other  prefents  to  his  principal 
officers,  and,  on  the  king’s  arrival,  having  nothing  Suffi¬ 
ciently  beautiful  to  offer  to  .  his  minifters,  and  our  prefents 
being  detained  at  Bagdad  under  a  pretence  that  the  roads 
were  not  Safe,  we  Should  have  been  confidered  as  impoftors, 
and  ffiould  have  loft  that  confidence  which  our  conduct 
ought  to  have  infpired. 

The  king,  after  taking  poffeffion  of  Mefched  and  all  C-hora- 
zan,  and  after  having  deftroyed  Charok-Shah  the  laft  de¬ 
scendant  of  Thamas-Kouli-Khan,  and  carried  away  his  trea¬ 
sures,  returned  to  Teheran.  He  made  his  entry  into  that 
new  capital  towards  the  end  of  September  1796;  and,  two 
days  after,  we  had  an  audience  of  the  prime  minifter,  with 
whom  we  had  reafon  to  be  fatisfied.  We  endeavoured  to 
Secure  the  friend  (hip  of  the  chief  lecretary,  an  active,  judi¬ 
cious,  enterprifing  man,  and  as  well  informed  as  could  be 
expected  in  Perfia.  We  fpoke  to  him  of  the  new  govern¬ 
ment  eftablifhed  in  France  5  and,  at  the  fame  time,  made 
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him  acquainted  with  its  refources,  population,  triumphs  and 
power.  We  received  from  him  fome  interefting  details  re¬ 
fpeCting 'the  manners,  religion  and  government  of  the  Per¬ 
sians,  as  well  as  a  circumstantial  hiftory  of  the  troubles 
which  had  defolated  that  unhappy  country  fince  the  de¬ 
thronement  of  Shah  Huffein,  and  particularly  lince  the  death 
of  Nadir  Shah. 

On  the  4th  of  October  we  obtained  from  the  minifter  an 
audience  to  take  leave ;  and,  fome  days  after,  his  principal 
fecretary  gave  us  a  letter  addrefied  to  the  French  republic,  a 
copy  of  which  I  immediately  difpatched,  referving  the  ori¬ 
ginal,  which  I  have  lince  prefented  to  the  directory. 

We  now  made  hafte  to  complete  our  obfervations  and  to 
return  to  Bagdad,  as  we  already  forefaw  the  ftorm  which  hill 
involves  that  country  in  all  the  horrors  of  a  civil  war.  We 
quitted  Teheran  on  the  1 5th  of  OCtober,  and  purfued  the 
road  to  Ifpahan.  We  had  made  an  ample  collection  of 
objeCts  of  natural  hiltory,  and  of  medals.  We  had  acquired 
alfo  very  correCt  information  refpeCting  the  population,  re¬ 
venues  and  forces  of  Perfia;  the  late  revolution,  and  the  hate 
of  its  commerce.  Our  travels,  however,  would  have  been 
incomplete,  had  we  not  feen  the  ancient  capital  of  the  em¬ 
pire,  and  the  feat  of  the  fophis.  We  remained  a  month  at 
Ifpahan,  and  on  the  21ft  of  December  arrived  at  Bagdad. 

Some  European  travellers  have  traverfed  Perfia,  and  have 
given  us  accounts  more  or  l.efis  correCt  of  that  empire.  They 
have  made  us  acquainted  with  the  induhry  and  commerce 
of  the  Perfians  ;  given  us  long  details  refpeCting  the  religion 
and  followers  of  Mahomet;  and  have  deferibed  the  palace 
and  gardens  of  Shah  Abbas  and  his  fucceftbrs,  as  well  as  the 
public  edifices  of  Ifpahan.  But  the  hiltory  of  the  troubles 
of  Perfia  fince  the  death  of  Nadir  Shah;  the  changes  in 
manners,  agriculture  and  induftry,  which  mult  have  been 
efleCted  there  by  inteftme  wars,  that  continued  for  more 
loan  fixty  years ;  the  formation  of  a  new  empire,  more 
powerful  than  Perfia  itielf,  which  extends  front  Candahar  to 
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Cafhmire,  from  Caboul  to  the  country  of  the  Moguls, 
comprehending  the  fertile  hanks  of  the  Indus,  cannot  fail  of 
giving  new  intereft  to  a  new  narration.  In  regard  to  natural 
productions,  it  will  he  feen,  by  an  account  of  the  different 
objects  which  I  fhall  not  fail  foon  to  publifh,  how  little  they 
are  known,  and  how  curious  and  important  the  greater  part 
of  them  are. 

Perfi a  is  an  elevated  country,  covered  with  fnow  in  winter 
from  the  Cafpian  fea  to  Ifpahan ;  and  in  funxmer,  dry  and 
exceedingly  warm.  It  confilts  of  mountains  remarkably 
high,  and  of  immenfe  plains,  for  the  molt  part  uncultivated. 
What  mult  altonilh  every  traveller  is,  that  throughout  the 
whole  empire  no  production  can  be  obtained  without  water¬ 
ing  :  neither  corn  nor  vines  grow  there  but  by  means  of 
water.  No  trees  or  Ihrubs  are  ever  feen,  but  fuch  as  have 
been  planted,  reared  and  watered  by  the  hand  of  man. 
Water  is  every  where  nec chary ;  and  yet  in  this  country  it 
is  naturally  wanting.  It  was  requifite,  therefore,  that  the 
induftry  of  the  inhabitants  fhould  fupply  this  deficiency  by 
fubterranean  channels,  which  convey  water  from  all  quarters, 
and  end  at  a  common  refervoir.  By  taking  advantage  of  th$ 
declivity  of  the  ground,  they  then  draw  off  different  ftreams, 
near  which  they  form  habitations  more  or  lefs  confiderable, 
according  as  the  water,  more  or  lefs  abundant,  admits  of  a 
greater  or  lefs  degree  of  cultivation. 

Though  wounded,  at  the  diftance  of  fix  days  journey  from 
Bagdad,  by  a  band  of  Curdes,  while  ahifting  my  colleague 
when  about  to  fall  into  their  hands,  I  was,  however,  loon 
able  to  continue  our  journey;  but  C.  Bruguiere,  whofe  life 
was  almoft  daily  threatened  in  Perfia,  and  whofe  health  was 
Tt HI  uncertain,  could  not  for  a  long  time  be  prevailed  on  to 
proceed.  Nearly  fix  months  elapfed  before  I  was  able  to 
perfuade  him  to  fet  out  in  order  to  return  home.  Several 
times,  on  the  approach  of  the  fine  feafon,  did  I  threaten  to 
leave  him;  but  I  could  never  refolve  to  do  fo,  as  my  con¬ 
fidence 
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fcience  would  not  have  ceafed  to  reproach  me,  had  my  com¬ 
panion,  after  my  departure,  terminated  his  career  at  a  dil- 
tance  from  his  friend  and  fellow  traveller. 

During  the  time  I  rdided  at  Bagdad  waiting  for  the  per¬ 
fect  re-eftablifhment  of  C.  Bruguiere’s  health,  I  employed 
niyfelf  in  colleding  different  materials  for  a  hiftory  of  our 
travels.  I  have  feen  the  ruins  of  Seleucia,  Ctefiphon,  the 
fite  formerly  occupied  by  the  celebrated  Babylon;  the  towers 
called  thofe  of  Nimrod,  which  neither  time  nor  the  hand  of 
man  has  been  able  entirely  to  deftroy,  and  which  ftill  excite 
the  admiration  of  travellers. 

.  I  had  in  Egypt  and  Syria  obferved  the  Arabs,  that  nation 
fo  lingular,  and  respecting  whom  travellers  have  Spoken  fo 
differently.  I  had  ftudied  their  manners,  their  cuftoms,  and 
the  form  of  their  government.  It  Still  remained  for  me  to 
live  among  them,  to  travel  with  them,  to  frequent  their 
tents,  and  to  receive  from  their  hands  Simple,  frugal,  and 
wholefome  food. 

As  particular  circimiftances  obliged  me  at  Bagdad  to  ex- 
ercife  the  functions  of  a  phyScian,  I  readily  embraced  that 
opportunity  of  feeing  the  interior  part  of  the  Mahometan 
habitations,  and  of  becoming  acquainted  with  the  State  of 
their  harems,  and  the  women  {hut  up  in  them.  No  traveller, 
perhaps,  has  been  able  to  colled,  in  this,  refped,  fo  many 
lingular  anecdotes. 

We  departed  from  Bagdad  on  the  iff  of  May  1797,  in 
company  with  a  caravan  defined  for  Aleppo.  We  remained 
Sixty-five  days  on  the  banks  of  the  Euphrates,  and  in  the 
defert  employed  our  time  in  preparing  plants,  collecting  in- 
feds,  Sunning  birds  and  quadrupeds,  and  in  making  obser¬ 
vations  on  the  Arabs ;  the  climate,  foil,  and  produdions  of 
ihefe  countries.  We  made  only  a  fhort  Stay  at  Aleppo, 
where  we  found  a  letter  from  C.  Aubert  Dubavet,  in  which, 
after  fome  compliments  on  account  of  our  condud,  he  re- 
quelled  we  would  return  by  the  fhorteft  route  to  France. 


Egypt  and  Perjia.  13 

This  invitation  was  pcrfe&ly  agreeable  to  Our  willies ;  but 
it  was  indifpenfably  neceflary  that  we  Ihould  pal's  through 
Conltantinople,  Could  we  leave  behind  us  a  fcattered  col¬ 
lection,  the  fruit  of  five  years  labour  and  obfervations,  ex- 
pofed  to  the  dangers  of  the  fea  and  of  dilapidation  ?  Is  it  not 
certain  that  objects  of  natural  hiflory,  almolt  all  of  a  perilh- 
able  nature,  mult  be  taken  care  of  during  quarantines  by 
hands  accultomed  to  manage  them  ?  How  eafily  might 
jnanuferipts  have  been  carried  away?  We  had  left  fome 
boxes  under  the  care  of  a  merchant  at  Conltantinople,  and 
others  in  an  apartment  of  the  ambaflador’s  palace.  There 
was  a  great  number  at  Scio,  and  fome  at  Latakia.  We 
conlidered  it  as  our  duty  to  unite  the  whole,  and  to  convey 
them  all  to  Paris  ourfelves,  in  order  that  it  might  be  feen, 
on  our  arrival,  whether  we  had  accomplifhed  the  views  of 
government,  and  whether  we  had  not  deceived  the  expecta¬ 
tions  of  the  learned. 

We  wrote  to  the  ambalTador  to  make  him  acquainted  with 
the  motives  which  induced  us  to  take  the  way  of  Conltanti¬ 
nople.  We  wrote,  at  the  fame  time,  to  the  coni’uls  of 
Tripoli  and  Cyprus,  begging  them  to  inform  us  when  the 
firlt  fhip  failed  for  the  Archipelago ;  after  which  we  repaired 
to  Latakia,  where  we  found  only  a  wretched  Venetian  Ihip, 
in  which  the  conful  advifed  us  not  to  embark,  as  the-  Alge¬ 
rines,  for  fome  time  palt,  had  infulted  the  flag  of  that  ex¬ 
piring  republic.  We  then  refolved  to  proceed  to  Cyprus, 
and  to  traverfe  that  ill  and,  though  in  the  moll  dangerous 
ieafon ;  to  repair  afterwards  to  the  coall  of  Caramania,  and 
to  proceed  thence  to  Conlhr'tinople,  by  eroding  Alia 
Minor.  This  journey  was  one  of  the  moll  interefting  we 
undertook,  both  in  regard  to  natural  hiilory  and  the  in¬ 
formation  we  colle&ed  refpe&ing  the  manners  of  the  Turks, 
in  a  country  little  known,  little  frequented,  and  yet  fo 
worthy  of  attention. 

We  arrived  at  Conltantinople  in  the  end  of  October,  and 
fltonld  have  departed  thence  in  the  Serieufe,  fome  time  after, 
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had  we  received  our  boxes  from  Scio,  and  thofe  we  left  at 
Cyprus*  The  ambaffador  was  employed  in  procuring  us  a 
paffage  in  the  Brune  to  Athens  and  Corfu,  juft  at  the  time 
of  his  death.  After  that  event,  all  our  efforts  to  procure  a 
fafe  and  diredb  paffage  to  France  being  ufelefs,  we  thought 
we  ihould  be  flickered  from  all  danger,  and  free  from 
ill  reproach,  if  we  proceeded  to  our  ifles  in  the  Levant, 
ty  eroding  the  ifthmus  of  Corinth.  It  was  certainly  of 
much  importance  for  us  not  to  fall  into  the  hands  of 
the  Englifh,  whofe  (hips  covered  the  Mediterranean.  It 
would  have  given  us  great  pain  to  fee  our  enemies  profit 
by  our  labours,  and  reap  the  fruit  of  all  our  dangers  and 
fatigues. 

We  wrote  to  C.  Carra  Saint  Cyr,  charge  d’affaires  of  the 
republic  at  the  Ottoman  Porte,  to  inform  him  of  our  plan, 
and  obtain  his  approbation;  and  at  the  fame  time  to  afk 
fome  pecuniary  affiftance,  and  make  him  adjufl  the  ftate- 
ment  of  the  funis  advanced  to  us  fmee  our  arrival  in  the 
Levant.  We  received  a  favourable  anfwer,  and  fuch  as  was 
fuited  to  our  circum fiances. 

It  may  not  be  fuperfluous  here  to  obferve,  that  we  had  for 
a  long  time  reminded  the  Porte  of  the  fervices  we  had  ren¬ 
dered  to  it  in  regard  to  the  pozzolana ;  a  fervice  it  perhaps 
thought  it  had  fufficiently  rewarded  by  the  flattering  letter 
which  the  Reis  Effendi  charged  us  to  deliver  to  the  minifler 
of  foreign  affairs,  accompanied  with  a  prefent  of  2000 
piaftres.  We  fhoukl  certainly  have  refufed,  from  any  other 
government,  a  fum  fo  fmall  and  fo  ill  proportioned  to  our 
labour,  expences,  and  the  importance  of  the  difeovery,  and, 
in  particular,  fo  far  below  the  promifes  made  to  us ;  but  a 
government  fo  little  fufceptible  of  honeft  and  generous  con¬ 
duct,  would  not  have  been  fenfible  of  the  motive  of  our 
refufal. 

We  left  Conflantinople  with  a  favourable  wind  on  the 
30th  of  April,  in  a  Turkifh  boat  we  had  hired ;  touched  at 
one  of  the  caflles  of  the  Dardanelles,  and  different  points  of 
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the  Troade,  and,  for  the  fecond  time,  traverfed  that  fertile 
country.  We  paid  a  vifit  to  the  ancient  fite  of  Troy;  faw 
the  fources  of  the  Scamander ;  went  along  the  (bores  of  the 
Simois,  and  thence  proceeded  to  examine  the  ruins  of  the, 
Troy  of  Alexander.  We  hopped  half  a  day  at  Ipfera;  went 
On  (bore  at  Cape  Sunium  to  fee  the  remains  of  the  temple  of 
Minerva,  and  arrived  at  Athens  on  the  6th  of  May.  We 
did  not  remain  above  twenty  days  in  that  city,  which  ex¬ 
hibits  fo  many  beautiful  monuments,  and  calls  to  remem¬ 
brance  fo  great  events.  I  have  brought  with  me  a  plan  of 
the  ancient  and  modem  city,  by  Fauvel ;  and  one  of  Mara¬ 
thon,  which  I  traced  out  on  the  fpot.  I  colle&ed  information 
refpeCting  the  prefent  hate  of  Athens  and  the  neighbouring 
country,  to  compare  it  with  what  it  was  formerly.  I  have 
feen  Mount  Hymettus,  the  marble  quarries  of  Pentelica,  the 
cities  of  Eleufis  and  Megara.  We  paffed  through  the  Straits 
ofJBalamis,  where  the  Perfian  fleets  were  deftroyed ;  and 
traverfed  the  IfUnnus  to  embark  again  on  the  Gulpli  of 
Lepanto,  from  which  we  repaired  to  Patras. 

It  was  time  to  terminate  our  obfervations  on  the  Ottoman 
empire,  and  to  quit  thefe  countries,  now  barbarous,  though 
formerly  the  feat  of  the  arts,  fciences  and  philofophy.  It 
was  time  to  place  ourfelves  under  the  aegis  of  the  republic. 
We  arrived  at  Corfu  on  the  14  th  of  July,  after  having 
touched  at  Cephalonia,  Ithaca,  and  Parga.  We  performed 
quarantine  for  21  days.  It  was  not  yet  fmifhed,  and  we 
be  gan  to  think  of  continuing  our  journey  through  Italy, 
though  embarraffed  with  a  conliderable  collection,  when  C. 
Comeyras,  commilfary  general  of  the  directory,  arrived.  We 
immediately  applied  to  him  in  order  to  procure  a  paffage  to 
«  Ancona.  He  gave  us  reafon  to  hope  that  he  would  foon 
aftign  to  us  for  that  purpofe  a  fmall  veflel  belonging  to  the 
republic ;  and,  in  the  mean  time,  I  traverfed  the  ifland  and 
environs,  fometimes  alone,  and  fometimes  with  my  colleague, 
to  procure  information  refpeCting  the  natural  productions  of 
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the  country ;  the  ftate  of  agriculture,  and  the  improvement? 
that  might  be  made  in  it;  its  ports  and  harbours;  the 
timber  of  Epirus  fit  for  fliip-building ;  the  commerce  of  thefc 
,  diftri&S,  and  the  manners  and  opinions  of  our  new  French 
fubjeCts.  On  the  23d  of  Auguft,  and  6th  of  September,  I 
delivered  to  C.  Comeyrastwo  memoirs,  the  one  being  a  con¬ 
tinuance  of  the  other,  in  order  that  he  might  tranfmit  them 
to  government. 

On  the  9th  of  September  we  failed  in  the  Brune  frigate 
for  Butrento,  where  we  fpent  the  day,  and  arrived  at  Ancona 
in  the  courfe  of  a  few  days.  My  colleague,  who  had  been 
almoft  always  indifpofed  and  in  a  ftate  of  fuffering  finee 
our  tour  through  Perfta,  here  terminated  his  career,  on  the 
3d  of  October  1798,  in  confequence  of  a  malignant  fever 
brought  on  by  fatigue.  He  has  left  a  family  in  want,  whom 
I  doubtlefs  have  no  need  of  recommending  to  the  benevo¬ 
lence  and  juftice  of  the  government. 

I  have  brought  with  me,  from  the  countries  I  have  travel¬ 
led  through,  a  pretty  large  collection  of  plants,  feeds,  qua¬ 
drupeds,  birds,  reptiles,  river  flfli,  infeCts,  ftiells  and  minerals, 
as  well  as  of  medals,  engraved  ftones,  and  other  objects  of 
antiquity.  I  have  Egyptian  idols  and  mummies;  a  feleCtion 
of  drugs,  moft  of  them  unknown  in  Europe ;  a  feries  of  the 
medicines  employed  in  Perfia ;  and,  in  the  laft  place,  fome 
rare  and  valuable  manufcripts.  I  have  juft  fent  to  the  na¬ 
tional  garden  of  plants,  feeds  from  Perfia,  Mefopotamia,  the 
dgiert  of  Arabia,  Syria,  Cyprus,  Afia  Minor  and  Greece,  in 
order  to  be  there  fown  and  cultivated.  A  great  number  of 
thofe  which  we  fent  home  before,  have  been  already  reared^ 
and  are  in  a  thriving  condition. 
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III.  Method  of  preparing  the  Dutch  Turnfol  Blue** 

It  is  well  known  that  the  Dutch  kept  their  procefs  for  pre-® 
paring  turnfol  blue  a  very  great  fecret;  and,  in  order  to 
miflead  the  public,  pretended  that  it  was  made  from  rags 
dyed  with  the  juice  of  the  fun-flower  ( Helianthus ),  from 
which  it  obtained  its  name.  Since  the  late  revolution,  how¬ 
ever,  in  Holland,  the  true  method  employed  by  the  Dutch 
for  preparing  this  colour  has  been  difcovered,  and  the  procefs 
is  as  follows  : — -That  kind  of  lichen  called  orchil  ( Lichen  ro- 
cella),  or  when  that  cannot  be  procured,  the  large  oak  mofs, 
after  being  dried  and  cleaned,  is  reduced  to  powder,  and  by 
means  of  a  kind  of  oil-prefs  the  powder  is  forced  through  a 
brafs  fleve,  the  holes  of  which  are  fmall.  The  lifted  powder 
is  then  thrown  into  a  trough  and  mixed  with  an  alkali  called 
Vetas,  which  is  nothing  elfe  than  the  allies  of  wine  lees,  in 
the  proportion  of  half  a  pound  of  afhes  to  one  pound  of 
powder.  This  mixture  is  moiftened  with  a  little  human 
urine,  for  that  of  other  animals  contains  lefs  ammonia,  by 
which  a  fermentation  is  produced  ;  and  the  moiftnefs  is  ftill 
kept  up  by  the  addition  of  more  urine.  As  foon  as  the 
mixture  aflumes  a  red  colour,  it  is  poured  into  another 
trough;  is  again  moiltened  with  urine,  and  then  ftirred 
round  in  order  that  the  fermentation  may  be  renewed.  In 
the  courfe  of  a  few  days  it  acquires  a  blueilh  colour,  and  is 
then  carefully  mixed  with  a  third  part  of  very  pure  pulve- 
rifed  potafh ;  after  which  the  mixture  is  put  into  wooden 
pails,  three  feet  in  height,  and  about  half  a  foot  broad* 
When  the  third  fermentation  takes  place,  and  the  pafte  has 
acquired  a  confiderably  dark  blue  colour,  it  is  mixed  with 
chalk  or  pulverifed  marble,  and  ftirred  well  round  that  the 
whole  may  be  completely  united.  This  laft  fubftance  gives 
the  colour  no  higher  quality,  and  is  intended  merely  to  add 
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to  the  weight.  The  blue,  prepared  in  this  manner,  is  poured 
into  oblong  fquare  iron  moulds;  and  the  cakes,  when 
formed,  are  placed  upon  fir  boards  on  an  airy  floor  in  order 
to  dry,  after  which  they  are  packed  up  for  fale. 


IV.  On  the  apparent  Converjion  of  Silver  into  Gold .  By 

Prof  for  IIiLDEBRANT,  of  Erlangen*. 

HP 

JL  HOUGH  gold  and  filver  have  this  common  property, 
that  they  {hew  little  affinity  for  oxygen,  and  their  calces  can 
therefore  be  revived  merely  by  ignition ;  their  difference  in 
other  refpebfs  is  fo  great,  that  fcarcely  any  two  metals  can 
be  more  unlike.  Not  only  is  their  colour  totally  different, 
and  the  fpecific  gravity  of  gold  far  greater  than  that  of  filver, 
but  filver,  in  the  dry  way,  forms  a  perfect  union  with  ful- 
phur ;  and  in  the  wet  way,  with  the  fulphuric  and  nitrous 
acids :  whereas  gold  has  no  affinity  for  thefe  fubffances. 

If  the  tranfmutation  of  metals  were  therefore  poflible,  the 
converfioii  of  filver  into  gold  would  be  very  improbable. 
We  muff,  however,  confider  nothing  impoflible  in  nature, 
the  impoffibility  of  which  cannot  be  demonftrated  a  priori. 
Each  century,  and,  in  the  prefent  abtive  age,  every  fliort 
period  of  a  century,  difcovers  new  phenomena,  fome  of  which 
are  of  Inch  a  nature  that  they  wrould  be  confidered  as  im¬ 
poflible,  were  not  their  reality  fully  confirmed  by  experience. 

I  entertain  no  dread  then  of  beino-  ridiculed  by  the  un- 
prejudiced  philofopher,  if  I  call  the  attention  of  chemifts  to 
a  phenomenon  in  which  filver  appears  to  be  converted  into 
gold.  It  is  a  well  known  procefs,  which  I  repeat  in  every 
courfe  of  my  Lebtures,  to  diffolve  filver  that  contains  copper 
in  pure  nitrous  acid,  to  precipitate  the  pure  filver  by  common 
fait  (muriat  of  foda),  in  the  form  of  horn  filver  (muriat  of 
filver),  and  then  to  feparate  the  filver  from  the  latter  by 
fulion  with  mineral  alkali.  An  experienced  chemifl  af- 
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lured  me,  that  when  filver  is  revived  in  this  manner,  it  is  in 
part  converted  into  gold.  Since  that  time  I  have  frequently; 
re-diffolved  in  pure  nitrous  acid  the  filver  which  I  obtained 
from  horn  filver,  and  always  found  a  fmall  quantity  of  black 
powder  remaining  at  the  bottom,  which  feemed  to  have  all 
the  properties  of  gold. 

My  procefs  for  reviving  the  horn  filver  is  perfeblly  fimple: 
I  pour  into  a  deep  crucible  a  bottom  of  alkali  an  inch  high, 
and  form  in  it  a  hemifpherical  cavity  with  the  round  end  of 
a  cupel  rammer.  I  then  put  the  horn  filver,  well  pounded, 
-and  mixed  with  as  much  alkali  (neither  of  them  moiftened), 
into  this  cavity,  cover  the  whole  with  a  thin  ftratum  of 
alkali,  and  apply  a  flow  heat,  till  the  whole  mafs  comes  to 
red  fufion ;  by  which  means  the  revived  filver  is  enabled  to 
fink  down  and  collect  itfelf  at  the  bottom.  As  vegetable 
alkali  (potafh)  produces  the  fame  effedt  as  the  mineral  (foda)> 
I  employ  the  former  becaufe  it  is  cheaper.  I  find  by  ex^ 
perience,  that,  to  form  a  moift  ball  of  the  horn  filver  and 
alkali,  is  not  only  unneceflary,  but  even  prejudicial;  for  the 
nioifi  mixture  is  tenacious,  and  unavoidably  adheres  to  the 
fingers  and  the  vefiels,  thereby  caufing  wafte.  As  the  horn 
filver  is  fo  extremely  fufible,  and  at  the  fame  time  a  flux  for 
earths,  and  as  it  eafily  penetrates  the  crucible,  the  principal 
object  in  reviving,  according  to  the  above  method,  is  to  in- 
creafe  the  heat  by  very  flow  degrees,  buffering  the  charcoal 
to  burn  only  gently  for  two  hours  around  the  bottom  of  the 
crucible,  that  the  horn  filver  may  be  in  a  fiate  of  fufion 
before  the  crucible  has  been  long  ignited.  By  thefe  means 
the  alkali  is  enabled  to  join  itfelf  gradually  to  the  muriatic 
acid,  and  at  the  fame  time  fo  completely  that,  when  the 
heat  is  increafed  till  the  alkali  is  in  a  red  fufion,  there  is  no 
longer  horn  filver  but  metallic  filver  prefent,  which  there¬ 
fore  may  come  in  contact  with  the  crucible  without  any 
danger. 

For  dififolving  the  revived  filver  I  employ  nitrous  acid, 
which  I  firft  purify  v  oarytes  from  the  fulphuric  acid,  arid 
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afterwards  by  fiber  from  the  muriatic  acid.  It  cannot  hef6 
be  difcovered  how  gold  could  be  conveyed  to  the  fiber  by 
the  folvent  and  precipitant  employed ;  and  therefore,  to  ap¬ 
pearance,  a  part  of  the  fiber  is  actually  converted  into  gold. 
Enlightened  chemifts,  however,  will  fcarcely  believe  in  this 
tranfmutation,  and  will  rather  fufpedt  fome  deception.  I 
confefs  that  I  do  not  myfelf  believe  in  it,  and  I  explain  the 
appearance  of  gold  from  the  revived  horn  fiber  in  the  fol¬ 
lowing  manner  : — Notwithftanding  the  great  difference  be¬ 
tween  gold  and  fiber,  fome  fiber  is  almofbalways  prefent  in 
pure  gold ;  and  a  little  gold  is  in  like  manner  almoft  always 
prefent  in  pure  fiber  (in  thofe  commonly  called  pure).  The 
cafe  is  the  fame  in  thefe  metals  when  worked,  particularly 
in  coins,  even  where  they  are  not  alloyed  one  with  the  other. 
In  all  the  ducats  I  have  hitherto  tried,  even  in  thofe  of 
Holland,  I  found,  on  diffolving  them  in  aqua  regia,  a  little 
fiber  depofited  in  the  form  of  horn  fiber.  In  all  French 
crowns,  even  in  the  fine  Harz  florins  which  are  perfectly  free 
from  copper,  I  found  a  little  gold,  which,  when  they  were 
diffolved  in  the  nitrous  acid,  was  thrown  down  in  a  dark 
coloured  precipitate,  which  could  not  proceed  from  the  al¬ 
loying.  Dutch  ducats,  for  example,  are  not,  as  far  as  I 
know,  alloyed  with  fiber  ;  and  no  on£  certainly  will  believe 
that  the  gold  found  in  the  Harz  florins  and  French  crowns 
was  purpofely  added  to  them.  The  metal  of  thefe  coins  has 
from  nature  a  fmalb  portion  of  foreign  metals;  the  gold  a 
little  fiber,  and  the  fiber  a  little  gold,  as  long  as  it  is  not 
purified  by  quartation — or  the  gold  by  antimony.  If  a  folu- 
tion  therefore  be  formed  of  fuch  fiber,. the  gold  remains  un- 
diffolved,  and  gradually  depofits  itfelf  at  the  bottom  as  a  fine 
black  powder. 

It  may  be  readily  comprehended,  that  every  chemift,  unlefs 
lie  has  very  little  experience  in  fuch  proceffes,  when  he 
wifhes  to  precipitate  fiber  as  horn  fiber,  will  firfl  pour  off 
and  filter  the  clear  folution  of  fiber  and  copper  from  the 
black  gold  powder,  before  he  adds  the  muriat  of  foda.  On 
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a  hafty  view,  one  might  conclude,  that  the  gold  which  is  af¬ 
terwards  found  in  the  fame  filver,  when  revived  from  horn- 
filver,  could  not  be  a  portion  of  the  fame  gold  of  which  a  part 
had  been  depofited  oh  the  firfl  folution  of  the  impure  filver. 
But  is  it  not  poffible  that  even  when  the  folution  has  flood  a 
conliderable  time,  and  the  greater  part  of  the  gold  powder 
has  depofited  itfelf,  a  portion  may  ftill  remain  fufpended, 
and  its  particles  be  fo  minute  as  to  pafs  through  the  filtre  ? 
A  well  diluted  fomewhat  ferruginous  acid,  after  diluted 
prufliat  of  potafh  (phlogiflicated  alkali)  has  been  added  to 
it,  looks  at  firfl:  blue,  but  perfectly  tranfparent ;  yet  in  the 
courfe  of  a  few  days  real  Pruffian  blue  depofits  itfelf  at  the 
bottom  as  a  fine  powrder,  and  then  the  fluid  lofes  its  colour. 
The  particles  of  the  precipitate  are  at  firfl  too  fine,  and  ap¬ 
pear  under  too  fmall  angles,  to  be  diflinguifhed  by  the  eye  as 
folid  bodies  amidfl  the  fluid.  The  cafe  is  the  fame  with 
hliceous  earth,  when  the  liquor  of  flints  is  much  diluted; 
and  alfo  with  gold  calx  precipitated  with  the  mineral  alkali 
from  aqua  regia,  where  the  tranfparent  colourlefs  ley  poured 
off  from  the  firfl  precipitate,  and  filtred  through  eight  folds  of 

paper,  at  the  end  of  feveral  days  again  forms  a  black  depofit. 

* 

As  my  time  is  fully  occupied  with  the  proceffes  neceflary 
for  my  Lectures,  I  have  not  leifure  at  prefent  to  examine  this 
circumflance  by  a  feries  of  experiments.  But,  perhaps, 
fome  other  chemift,  by  repeatedly  diffolving  filver  and  pre¬ 
cipitating  it  by  muriatic  fait,  may  be  enabled  to  confirm  or 
refute  my  opinion. 

Obfervations  on  the  foregoing  Paper ,  by  Dr.  Scherer. 

THE  preceding  remarks  are  greatly  confirmed  by  many 
obfervations  already  made  public.  Thus  Homberg,  in  fup- 
port  of  his  affertion  that  all  gold  has  been  once  filver,  quotes 
the  following  experiments :  ((  If  you  fufe  a  hundred  times 
in  fucceffion  8  or  16  ounces  of  filver,  which,  by  previous 
quartation,  you  are  convinced  contains  no  gold,  keeping  it 
each  time  at  leaf!  an  hour  in  fufion,  and  afterwards  feparate 
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it  by  the  quart,  you  will  be  able  to  feparate  a  eonfiderable 
quantity  of  gold,  which  wras  not  before  in  it,  becaufe  you  fe^ 
parated  by  the  firfi:  quartation  all  the  gold  it  could  contain* 
Farther,  diffolve  8  oz.  of  filver  in  aquafortis,  feparate  all 
the  undiffolved  part,  add  to  it  common  fait,  and  edulcorate 
the  precipitate  you  have  obtained  and  dry  it.  Mix  with  it 
half  its  weight  of  well  purified  regulus  of  antimony  prepared 
with  iron,  and  diftil  the  whole  in  a  retort  over  a  flow  fire. 
About  3  oz.  or  more  of  the  butter  (muriat)  of  antimony  will 
pafis  over,  and,  when  the  fire  has  been  ftrengthened  to  the 
utmofi,  the  filver  will  remain  with  a  part  of  the  regulus  at 
the  bottom  of  the  retort.  Fufe  this  filver  in  a  crucible  until 
no  more  vapour  arifes,  and  until  all  the  regulus  is  evaporated. 
Then  fufe  this  filver  once  or  twice  more  in  new  crucibles 
with  a  little  borax  and  faltpetre,  and  it  will  become  much 
more  beautiful  and  finer  than  cupelled  filver.  If  you  then 
granulate  this  filver  and  diffolve  it  in  aquafortis,  a  great  many 
black  fcales  will  remain  behind,  and,  on  fufing,  you  will  find 
them  to  be  gold.  If  you  repeat  this  operation  once  more 
with  the  fame  filver  and  a  like  regulus,  a  few  black  flakes 
only  will  remain  ;  and  the  third  time  there  will  be  none*.5’ 
JBoerhaave  fays,  in  his  Elements  of  Chemiftry,  u  If  two  parts 
of  the  precipitated  calx  of  filver,  well  mixed  by  trituration 
with  one  part  of  regulus  of  antimony,  be  diflilled  in  a  retort 
in  a  fand  bath,  pure  butter  of  antimony,  equal  in  weight  to 
the  regulus  added,  will  pafs  over.  The  filver,  with  part  of 
the  regulus,  will  remain  at  the  bottom  3  and,  when  reduced, 
always  gives  real  goldf,”  Kunckel  f,  in  like  manner,  ob- 

*  See  Memoires  de  l' Academic  de  Paris  for  the  year  1709,  p.  133  ;  and 
Ci ell’s  Neues  Chem .  Archiv.  vol.  i.  p.  30. 

f  Si  enim  calcis  przecipitatze  argcnti  partes  duse,  cum  reguli  antimonii 
parte  una,  tritu  bene  rniftse  diftillant  eji  retorta,  igne  arenae,  prodit  purum 
butyrum  antimonii  tanto  pondere,  quo  fuit  regulus  admillus.  Argentum 
cum  parte  reguli  manet  in  fun  do,  et  redudtum  Jemper  dal  •verum  aunwi x 
Elementa  Chemize.  Lipfise,  1732.  Tom.  ii .  p.  413, 

|  See  his  Cbem.  tratt'dUein .  p.  146,. 
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tamed  gold  by  treating  fdver  with  common  fait.  M.  Cappel, 
by  treating  diver  with  arfenic>  obtained  from  four  ounces  ten 
grains  of  gold  *.  Guyton  confirms  this  experiment,  and 
obferves  that,  in  this  manner,  8  grains  of  gold  are  obtained 
from  1000  grains  of  diver  f.  The  arfenic,  in  the  laft  cafes, 
was  combined  with  gold.  Some  very  important  refults,  in 
regard  to  this  fubjedt,  might  be  obtained  by  examining  the 
works  of  the  ancient  alchemifts,  as  all  their  affertions  re- 
fpedling  real  tranfmutation  might  be  explained  by  mere  fe- 
paration,  without  allowing  them  fo  much  as  fome  have 
done 


V,  Fl'jlory  of  AJlronomy  for  the  Year  1798.  Read  in  the 
College  de  France ,  Nov.  20.  By  Jerome  Lalande, 
Infpetlor  and  Dean  of  the  College ,  and  formerly  Director  of 
the  Qhfervatory . 
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[Concluded  from  the  laft  Volume,  page  389.] 


SAW  at  Strafburgh  the  firft  fheets  of  a  new  map  of 
Swifferland  conftrudted  by  M.  Weifs,  to  whom  M.  Tralles 
communicated  his  triangles  and  bafes.  This  map  is  ex¬ 
tremely  well  engraved,  and  gives  us  an  interefting  topogra¬ 
phy  of  Helvetia, 

I  paid  a  vidt,  in  my  paffage,  to  the  obfervatory  of  Man- 
heim,  which  had  afforded  me  fo  much  pleafure  in  3  791  5 
but  I  found  the  inftruments  packed  up  in  boxes  and  de¬ 
posed  in  vaults  which  the  bombs  had  fcarcely  refpedled, 
and  waiting  there  for  peace,  without  which  neither  fcience 
nor  happinefs  can  exift.  The  minifter  d’Arberg,  whom  I 
requefted  to  fecond  the  2;eal  of  M,  Barry,  die  wed  me  every 
mark  of  friendfhip, 

» 

*  Crell’s  Neuejte  entclcckungen ,  vok  x.  p.  136, 
f  Crell,  ut fupra. 

|  See  Crell’s  Neues  Che;n ,  Arcbiv ,  vol.  i.  p.  212, 
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On  the  15th  of  December  1797,  Tycho  Brahe’s  birth¬ 
day,  Dr.  J.  Ch.  Burckhard  arrived  at  my  houfe.  This  able 
adronomer,  bom  at  Leipfic  on  the  30th  of  April  1773, 
came  to  reinforce  the  aftronomical  corps  in  France;  and  he 
is  engaged  in  a  German  Laudation  of  Laplace’s  Mechanique 
Celefte,' or  La  Tbeorie  de  V Attraction,  now  in  the  prefs.  This 
important  work  will  give  the  lad  degree  of  perfection  to  our 
tables  :  two  hundred  pages  of  it  arc  already  printed. 

On  the  fame  day  I  requeued  General  Bonaparte  to  pro¬ 
cure  a  good  indrument  for  the  obfervatory;  and  on  the  19th 
of  March  the  government  granted  me  3000  livres  to  pur-^ 
chafe  the  feven  and  a  half  feet  mural  quadrant  of  C.  Ie 
Monnier.  We  had  long 
obfervatory,  C.  Caffini,  when  director  in  1785,  had  ob¬ 
tained  a  fund  for  that  purpofe  from  the  minifter  Breteuil ; 
but  he  had  not  time  to  make  ufe  of  it.  When  I  was  direct 
tor  in  1795  I  renewed  my  folicitations,  and  we  were  at 
length  able  to  procure,  the  fird  time,  for  the  mod  beautiful 
obfervatory  in  the  univerfe,  an  indrument  worthy  of  France*, 
The  Bureau  des  Longitudes  has  fent  thither  an  achromatic 
telefcope;  but  that  is  not  fufficient. 

On  the  30th  of  April  I  requeded  from  General  Bonaparte 
10,000  livres  to  ereCt  the  mural  quadrant  and  the  meridian 
telefcope  of  the  obfervatory ;  and  to  make  at  Paris  obferva- 
tions  to  c.orrefpond  with  thofe  made  by  his  adronomers.  Fie 
departed  too  foon  ;  but  Neufchateau,  the  French  minider,  is 
worthy  of  remedying  that  deficiency,  and  gives  us  reafon  to 
hope  for  the  abidance  we  hand  in  need  of.  C.  Lefran^ais 
obferved,  with  a  complete  circle,  the  folftices  of  this  year; 
and  I  have  feen,  with  pleafure,  that  the  obliquity  of  the 
ecliptic  correfponds,  within  a  fecond  or  two,  with  the  table 
which  I  gave  in  my  Abronomy  in  1792,  and  which  is  em¬ 
ployed  by  mod  adronomers. 

*  The  expence  of  building  the  obfervatory  is  ef*i  mated  at  a  million  of 
litres  (40,000!.),  without  inch; ting  the  foundations  and  fubternnean 
places  eighty  feet  in  depth. 

On 
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On  the  20th  of  June  the  Inftitute  decreed  the  prize  for 
time-keepers,  ufed  in  afcertaining  the  longitude  at  fea,  to 
two  chronometers  made  by  C.  Louis  Bertboud,  the  coiner  of 

-  s  o  to 

which  was  obferved  by  C.  Meffier  and  myfelf  during  fix 
months.  I  carried  one  of  them  to  Gotha;  and  I  had  the 
fatisfa&ion  of  finding  that  a  journey  of  two  hundred  leagues, 
in  a  carriage,  did  not  make  the  change  of  a  fecond  per  day 
jn  its  movement.  The  Inftitute  will  propofe,  on  the  4th  of 
January,  as  the  fubjedt  of  a  prize  to  be  adjudged  in  two 
years,  the  theory  of  the  comet  of  1770,  which  was  propofed 
by  the  Academy  in  1792.  It  has  not  hitherto  been  poffible 
to  calculate  this  comet  but  in  an  orbit  of  five  years,  and  a 
revolution  fo  fhort  is  improbable. 

The  Memoirs  of  the  Inftitute  for  the  Year  IV.  have  ap¬ 
peared,  They  contain  my  Theory  of  Mercury ,  the  refult 
of  forty  years  researches.  This  was  the  firft  memoir  read 
in  the  firft  fitting  of  the  firft  clafs  of  the  Inftitute,  on  the  ift 
of  January  1796. 

The  Bureau  des  Longitudes  has  published  two  volumes  of 
the  Connoijfance  des  Terns  for  the  years  VIII.  and  IX.,  the 
additions  to  which  were  edited  under  my  infpedfion.  It  has 
determined  that  this  work,  in  future,  ffiall  contain  500  pages, 
in  order  that  we  may  infert  in  it  our  obfervations  and  calcu¬ 
lations,  Thefe  two  volumes  contain  a  number  of  important 
articles ;  new  catalogues  of  the  ftars ;  tables  of  the  moon’s 
horary  motion  by  Delambre ;  obfervations  of  Mercury  by 
Vidal,  the  great  and  aftonifhing  obferver  of  that  planet,  to 
whom  we  are  indebted  for  being  able  to  fay  that  the  obfer¬ 
vations  of  Mercury,  fo  rare  and  fo  difficult  before  his  time, 
are  at  prefent  as  numerous  as  thofe  of  the  other  planets,  and 
leave  nothing  more  to  be  wifhed  for  on  that  head.  He  has 
alone  done  more  than  all  the  other  aftronomers  of  the  world, 
either  ancient  or  modern ;  and  we  may  now  difpenfe  with 
employing  our  attention  on  that  fubjedt.  C.  Vidal  mud 
make  every  other  aftronomer  defpajr  of  exceeding  him. 
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An  interefting  memoir,  accompanied  with  a  trigonome¬ 
trical  chart,  ferving  to  reduce  the  apparent  diftance  of  the 
moon  from  the  fun,  or  from  a  flar,  to  the  true  diftance,  and 
to  refolve  other  queftions  of  navigation,  has  juft  appeared,  by 
J,  R.  Maingon,  lieutenant  de  frigate .  This  ingenious  chart, 
of  great  utility  to  the  navy,  was  engraved  by  order  of  the 
minifter,  and  publifhed  at  the  depot.  It  will  fupply  the 
place  of  the  large  charts  of  Margetts,  and  enable  navigators 
to  fubftitute  operations  with  a  pair  of  compafies  for  calcu¬ 
lation. 

The  Geographical  Ephemerides,  undertaken  by  M.  von 
Zach,  of  Gotha,  at  the  commencement  of  the  year,  are  a 
remarkable  and  ufeful  work,  as  there  are  found  in  them  every 
month  curious  obfervations ;  information  refpe&ing  new 
books  and  charts,  new  voyages  and  geographig^l  maps,  fueh 
as  thofe  of  Ireland,  Africa  and  the  Black  Sea,  of  fo  much 
importance  at  a  time  when  the  public  attention  is  directed 
towards  thefe  countries ;  alfo  portraits,  fuch  as  thofe  of 
Herfchel,  Delambre,  Sir  Jofeph  Banks,  &c. ;  in  a  word,  every 
thing  that  can  be  intereftjng  to  aftronomers,  geographers 
and  navigators.  An  extenftve  correfpondence  with  all  coun¬ 
tries  enables  M.  von  Zach  to  form  a  mutual  communication 
between  learned  men,  even  the  moft  diftant  from  each  other. 
The  only  inconvenience  is,  that  the  German  language  is  not 
fufficiently  cultivated  in  the  South.  I  have  requefted  that 
a  profeflor  of  German  may  be  eftablifhed  in  the  College  de 
France ,  as  I  am  fully  convinced  of  the  importance  of  that 
language  to  various  branches  of  fcience,  No  journal  was 
devoted  to  aftronomy  and  geography*  and  there  was  little 
reafon  to  hope  that  any  of  the  kind  would  be  undertaken. 
Adelbulner  and  Bernoulli  had  attempted  it  without  fuccefs. 
The  high  efteem  in  which  M.  von  Zach  is  held,  has  given 
to  his  work  a  fufficient  degree  of  reputation  to  enfure  a  fale, 
and  confequently  the  continuance  of  this  ufeful  publication. 

M,  Martonft  has  publifhed,  in  Tranfylvania,  a  defcription 
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of  the  obfervatory  conftruCted  by  Count  Bilhop  Bathyani  at 
Carllburg  or  Alba  Julia ,  called  alfo  Weiflembourg  and  Alba 
Carolina. 

M.  Triefnecker,  of  Vienna,  has  publifhed  a  coniiderable 
work  on  eclipfes  of  the  fun  and  planets.  He  has  calculated 
more  than  1^0  obfervations,  and  the  tedjoufnefs  of  fuch  la¬ 
bour  is  well  known.  Scarcely  any  thing  of  the  kind  had 
been  done  in  1760,  when  I  began  to  give  an  example  of 
thefe  calculations. 

We  are  informed  that  a  volume  of  Bradley’s  obfervations, 
fo  long  ,exp.e6ted,  has  been  publifhed  at  London.  M.  de 
Mendoza  publifhed,,  alfo  at  London,,  in  1797,  refearches  in 
regard  to  folving  the  principal  problems  of  nautical  agro¬ 
nomy,  with  tables  of  verfed  lines  for  every  ten  feconds,  and 
an  auxiliary  table  which  reduces  the  difcovery  of  the  true 
di dance  to  the  addition  of  five  verfed  fines. 

We  have  received  the  Ephemerides  of  Bologna  for  twelve 
years,  from  1799  to  1810,  by  C.  Mateucci,  alfilted  by  C. 
Alamanni,  Guglielmini,  Sacchetti,  and  Canterzani  the  fon. 
Since  the  commencement  of  the  prefent  century,  the  Aca¬ 
demy  of  Sciences  always  publilhed  the  Ephemerides  for  ten 
years.  The  laft  volumes  are  by  Defplaces,  Lacaille  and 
myfelf.  I  finifhed  at  the  year  1800,  old  fiyle :  the  em- 
barralfed  ftate  of  commerce  prevented  me  from  immediately 
finding  a  bookfeller,  and  I  therefore  renounced  thefe  cal¬ 
culations.  The  aftronomers  of  Bologna,  more  fortunate, 
have  fupplied  this  deficiency;  and  we  {hall  have  twelve 
years  materials  to  affilt  thofe .  who  wifii  to  make  almanacks 
for  that  period. 

The  Ephemerides  of  Milan  contain  the  refill t  of  an  im¬ 
portant  labour  of  C.  Oriani,  on  the  method  of  correcting  the 
elements  of  the  tables  of  Mercury  by  obfervation ;  and  many 
interefting  obfervations  of  C.  Reggio  and  De  Cefaris. 

M,  Schroter,  of  Lilienthal,  has  publifhed  the  fecond  vo¬ 
lume  of  his  AJlronomical  Collections ,  which,  befides  other 
things,  contains  the  apparent  diameters  of  the  fatellites: 

nine- 
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nine-tenths  of  a  fecond  for  the  fecond;  and  one  fecond  and 
a  half  for  the  third. 

M.  Bode,,  at  Berlin,  has  publifhed  a  new  volume  of  his 
Ephemerides  for  the  year  1801,  and  a  third  fupplementary 
volume;  which  contain  many  aftronomical  obfervations  and 
memoirs,  by  the  German,  French  and  Englifh  aftronomers. 
This  work,  like  that  of  M.  von  Zach,  is  a  repertory  which 
no  aftronomer  can  be  without. 

We  have  received  alfo  a  folio  volume  of  logarithmic  tables, 
publifhed  in  1794,  by  M«  Vega,  an  officer  of  artillery  in  the 
emperor’s  fervice.  Wlacq’s  tables,  publifhed  in  1628  and 
1 633,  had  become  exceedingly  fcarce;  they  were  never  re¬ 
printed,  and  yet  they  were  often  wanted.  M.  Vega  has, 
therefore,  rendered  a  great  fervice  to  mathematics  by  re- 
4>ubli thing  that  valuable  edition. 

M.  Schubert  has  publifhed,  in  German,  at  Peterfburgh, 
a  large  treatife  of  aftronomy,  in  three  volumes  quarto,  form¬ 
ing  altogether  nearly  900  pages. 

The  Bibliotheque  Br'itanmque  of  Geneva,  for  March  and 
April,  contain  interefting  details  refpedting  the  method  em¬ 
ployed  by  M.  Blair  to  corredt  the  difference  of  refrangibility 
in  telefcopes.  Effential  oils,  a  folution  of  corrofive  fublimate 
in  fpirit  of  wine,  with  the  addition  of  a  little  fal  ammoniac ; 
butter  (muriat)  of  antimony  diluted  in  a  little  ether  or 
alcahol,  mixed  with  a  few  drops  of  the  muriatic  acid, 
anfwered  the  purpofe  extremely  well,  when  inclofed  be¬ 
tween  two  lenfes  of  crown  glafs  He  formed  a  very  good 
object  glafs  with  a  folution  of  fal  ammoniac  and  mercurial 
fublimate  (muriat  of  ammonia  and  mercury).  He  has  dif- 
covered  that  thefe  different  fubftances  have  not  a  like  diftri- 
bution  of  colours,  as  Bofcovich  remarked  in  1765.  In  fliort, 
he  has  calculated  the  curves  of  glaffes  in  fuch  a  manner  as 
to  correct  the  aberration  of  fphericity.  This  curious  paper 
has  been  tranflated  into  French;  but  C.  Leroy  has  kept 
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back  the  manufcript  for  three  years.  We  are  obliged  to  C. 
Picket  for  having  made  it  known  in  his  excellent  collection 
the  Bibliotheque  Britannique :  the  author  calls  thefe  tele- 
fcopes  aplanatic ,  or  without  error. 

I  have  publifhed  a  new  edition  of  Rivard’s  Treatife  on  the 
Sphere  and  the  Calendar ;  a  well  written  elementary  book, 
which  has  been  ufeful  for  half  a  century,  I  have  added  to 
it  the  Republican  Calendar,  remonftrating  again  ft  the  defi¬ 
ciency  of  intercalation,  as  the  decree  of  October  the  3d 
1798  was  not  in  that  refpedt  agreeable  to  what  I  had  de¬ 
livered  to  C.  Romrae. 

C.  Francois  de  Neufchateau  fignalifed  his  entrance  into 
the  miniftry  by  ordering  an  Aftronomical  Bibliography  to  be 
printed.  I  brought  with  me  from  Germany  a  great  many 
articles  for  this  work ;  and  I  have  found  that  no  kind  of 
bibliography  can  be  complete  without  the  co-operation  of 
many  perfons  in  different  countries.  The  period  of  the 
death  of  the  great  Copernicus  was  ftill  a  problem,  which  I 
refolved  during  my  journey.  He  died  on  the  nth  of  June 
1543?  though  Gaffendi  and  Weidler  fay  the  24th  of  May, 
and  Planche  the  nth  of  July,  in  the  interefting  colleftion 
of  Ephemerides,  where  the  memorable  events  of  each  day 
are  recorded.  I  have  caufed  more  than  fixty  manuferipts  to 
be  examined  in  the  national  library.  C.  Legrand-,  one  of 
the  librarians  of  that  celebrated  repofitory,  gave  me  an  ac¬ 
count  of  many  others ;  fo  that  we  are  making  advances  in 
this  part  of  aftronomical  erudition. 

We  have  received  the  obfervations  of  C.  Ratte  at  Mont¬ 
pellier,  C.  Thulis  at  Marfeilles,  and  C.  Vidal  at  Mirepoix ; 
thofe  of  the  laft-mentioned  aftronomer  are  of  a  very  extra¬ 
ordinary  kind.  C.  Vidal  law  Mercury  at  the  diftance  of 
three-fourths  of  a  degree  from  the  fun.  The  beauty  of  the 
climate,  the  perfection  of  his  inftrument,  and  the  excellence 
of  his  fight,  have  produced  obfervations  as  valuable  as  lingu¬ 
lar  :  I  have  fpoken  of  them  before. 


The 
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The  dire&ion  of  the  obfervatory  at  Amfterdam,  belonging 
to  the  Society  Felix  Mentis ,  has  been  entrufted  to  M.  Cal- 
koen.  He  has  been  at  Gotha  to  exercife  himfelf  with  M. 
von  Zach ;  and  has  begun  a  courfe  of  obfervations  which 
will  be  ufeful  in  a  country  where  none  were  ever  made, 
though  the  want  of  a  navy  muff  induce  the  government  to 
open  their  eyes  in  regard  to  an  objedf  fo  necelfary  to  navi¬ 
gators.  In  vain  did  I  go  to  Amherdam  in  1774;  the  Stadt- 
holder  and  the  Grand  Penlionary  promifed  every  thing  I 
wifhed,  and  did  nothing.  M.  van  Swinden  afterwards  made 
fome  exertions,  the  effects  of  which  beo-in  to  be  felt. 

C.  Henry,  who  went  from  Manheim  to  Peterfburgh,  has 
been  able  to  reftore  activity  to  the  obfervatory  of  that  capital. 
He  has  caufed  to  be  eredled  the  large  mural  quadrant  by 
Bird,  which  had  remained  a  long  time  in  the  packing-box, 
and  which  Rumoufki  never  made  ufe  of. 

M.  Piazzi,  the  aftronomer  of  Palermo,  is  preparing  to 
meafure  a  degree.  I  have  fent  him  an  exadf  metre,  and 
they  are  employed  on  a  complete  circle. 

The  minifter,  Pleville-Peley,  has  increafed  the  falaries  of 
the  aftronomers  belonging  to  the  marine  obfervatory  at 
Marfeilles,  where  Thulis  makes  continued  and  important 
obfervations. 

The  furvey  of  Corlica,  or  defcription  of  that  ill  and,  begun 
thirty  years  ago,  has  been  fmifhed.  The  large  triangles 
Were  laid  down  by  C.  Tranchot;  the  minuter  operations 
were  performed  by  a  great  number  of  affiftants.  The  minif¬ 
ter  of  finance  having  commiffioned  me  to  examine  this 
labour,  I  have  reafon  to  think  that  it  is  fufficiently  correct 
to  be  taken  as  a  model,  fhould  a  like  plan  be  adopted  in  re¬ 
gard  to  all  the  departments  of  France,  which  would  be  highly 
ufeful . 

C.  Perny,  who  had  been  fent  to  Belgium,  and  who,  lince 
1795,  has  formed  forty  triangles  at  Bruges,  Ghent,  Offend, 
Antwerp,  Middelburgh,  8cc.  has  fet  out  for  the  Batavian 
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republic,  which  promifes  to  furnifh  him  with  every  thing 
neceftary  for  continuing  that  labour. 

On  the  24th  of  January  the  Inftitute  propofed  to  the 
Directory  to  requeft  the  different  powers  of  Europe  to  fend 
learned  men  to  France,  to  aflift  in  eftablifhing  the  new 
meafures,  and  to  fanHion  that  eftablifhment.  Eleven  have 
arrived  from  Denmark,  Spain,  Italy  and  Holland :  from 
Denmark,  M.  Bugge,  director  of  the  obfervatory,  and  known 
by  fome  important  works ;  from  Spain,  Meffrs.  Gabriel 
Cifcar  and  Auguftine  Pedrayes;  from  the  Batavian  republic, 
C.  van  Swinden  and  JEneas,  the  former  well  known  by  fome 
excellent  works  on  natural  philofophy ;  from  Tufcany,  M. 
Fabbroni ;  from  Sardinia,  Count  Balbo,  the  minifter  at 
Paris;  from  Helvetia,  C.  Tralles;  from  the  Ligurian  re¬ 
public,  C.  Moltedo ;  from  the  Cifalpine  republic,  C.  Maf- 
cheroni,  from  whom  General  Bonaparte  brought  us  what 
will  ferve  as  a  leffon  to  our  moft  famous  geometricians ;  and 
from  the  Ptoman  republic,  C.  Franchini. 

On  the  23d  of  June  the  legiftative  body  made  a  law,  that 
the  Bureau  des  Longitudes  fhould  preferve  the  original  ftand- 
ard  of  the  metre,  or  of  that  new'  meafure  deflined  to  be  in 
future  the  type  of  all  meafures,  and  to  prevent  hereafter 
that  confufion  which  has  hitherto  prevailed  in  the  meafures 
of  all  countries. 

Aftronomy  has  fo  few  profelytes  that  I  am  happy  in  being 
able  to  fay  that  Dr.  Burckhardt,  who  came  from  Gotha  laft 
year,  continues  to  labour  w  ith  us  at  Paris,  and  that  he  is 
already  one  of  our  belt  aftronomers. 

Delambre  had  as  aftiftants  in  his  immenfe  labour  C. 
Tranchot,  already  w7ell  known  by  the  great  operations  in 
Corfica,  and  young  C.  Poniard,  who  devotes  himfelf  to 
aftronomy,  and  who  cannot  fail  to  make  a  rapid  progrefs 
under  fuch  a  mafter.  Aftronomy  has  need  of  a  few  recruits; 
and  I  do  every  thing  in  my  power  to  procure  them ;  but  the 
career  is  laborious,  and  not  lucrative:  this  is  fufficient  to 
explain  why  we  have  fo  few. 


Blanpain,- 
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Blanpain,  torn  in  1779,  who  faw  firfh  at  Marfeilles  the? 
comet  of  J797,  announces,  at  the  age  of  nineteen,  as  much 
zeal  as  knowledge.  He  is  diftinguifhed  by  his  great  learn¬ 
ing  and  good  moral  qualities.  Being  obliged  to  apply  to 
commerce,  he  is  not  yet  able  to  indulge  his  tafte  for  agro¬ 
nomy  ;  but  he  calculates  obfervations,  and  even  makes 
fome  himfelf. 

Young  Bernier,  of  Montauban,  applies  alfo  to  the  fame 
fcience  with  fuccefs.  I  wifhed  to  get  him  fent  out  with 
General  Bonaparte ;  but  my  application  was  too  late. 

C.  Cotilon,  though  employed  in  the  adminiftration  of 
domains,  has  come  to  lodge  in  the  College  de  France ,  in  order 
to  labour  along  with  us.  His  intelligence  and  zeal  we  often 
find  ufeful. 

On  the  nth  of  November  C.  Caffini  V.  aged  fixteen, 
who  has  come  to  refide  in  the  obfervatory  to  purfue  the 
traces  of  his  anceftors,  and  who  difplays  all  the  zeal  which 
ought  to  be  infpired  by  fuch  an  illuftrious  name,  made  his 
fir  ft  obfervation  in  the  obfervatory  of  the  College  de  France, 
under  the  direction  of  C.  Lefranpais.  He  will  fupply  the 
place  of  Maraldi  IV.  who  has  left  us. 

After  having  fpoken  of  our  acquifitions,  I  m,uft  now  fpeak 
of  our  ldftes.  In  the  hiftory  of  aftronomy  for  the  Year  V. 
I  announced  the  death  of  Toaldo,  which  happened  at  Padua 
on  the  1 8th  of  November.  As  I  publifhed  a  particular 
eloge  of  that  ufeful  aftronomer  in  the  Magazin  Envelope- 
dique *,  I  fliall  here  add  nothing  on  the  fubjeft,  except  that 
his  place  is  fupplied  in  the  obfervatory  of  Padua  by  his 
nephew,  M.  Chiminello,  who  was  a  long  time  his  affiftant. 

Bertrand-Auguftin  Carrouge,  an  aftronomer  of  great 

merit,  died  on  the  29th  of  March.  He  was  born  at  Dol  on 

the  8th  of  October  1741.  Pie  calculated  a  thoufand  ftars 

for  the  Celeftial  Globe  publifhed  by  C.  Lamarche,  fuceeffor 
# 

to  Fortin:  and  he  made  a  great  many  calculations  for  the 


Vol.  vi.  p.  469. 


Connoifances 


1 


Hifory  of  Afrqnomy  for  1798.  33 

Connoijfances  des  Temps ,  and  the  fecond  edition  of  my 
Aftronomy.  He  publifhed  feveral  memoirs  in  the  Con- 
noi fauces  des  Temps ;  and  a  few  days  before  his  death  he 
delivered  to  me  tables  for  calculating  the  phafes  of  the  moon, 
better  than  thofe  which  are  in  Boucmer’s  and  La  Caille’s 

O 

Elements  of  Navigation.  They  are  in  the  Connoijfances  des 
Temps  for  1801.  He  was  exceedingly  poor  when  he  was 
appointed  adminijlrateur  general  des  pojles  on  account  of 
the  efteem  which  Reveilliere-Lepaux,  the  director,  had  for 
his  merit.  His  new  appointment  did  not  prevent  him 
from  applying  to  aftronomy :  talents  rarely  conduCt  to  for¬ 
tune  ;  this  only  happens  when  power  is  united  with  know¬ 
ledge. 

Alexis  John  Peter  PauCton  died  on  the  15th  of  June.  He 
was  born  on  the  10th  of  February  1733*  near  Luftan,  and 
is  known  by  his  Metrology ,  an  immenfe  collection  of  the 
meafures  of  all  countries,  which  appeared  in  1780.  I  pro- 
pofed  that  labour,  and  furnifhcd  him  with  the  greater  part 
of  the  foreign  meafures ;  but  he  added  many  refearches,  dif- 
fertations,  and  calculations  refpeCting  the  ancient  meafures, 
population  and  agriculture.  He  employed  himfelf  on  other 
parts  of  the  mathematics,  fuch  as  the  Screw  of  Archimedes. 
In  the  year  1781  he  publifhed  a  Theory  of  the  Laws  of 
Nature ,  in  which  he  refuted  Newton  and  Nollet,  and  efta- 
blifhed  a  new  geometrical  foot  of  123^  lines.  In  that  work 
he.fpoke  of  the  pyramids  of  Egypt,  &c.  He  was  fo  fully 
perfuaded  of  the  importance  of  his  difcoveries,  that  he  af- 
fumed  this  motto :  E  puteo  veritas.  In  the  laft  place,  he 
was  employed  in  reducing  into  decimal  meafures  the  im¬ 
menfe  number  of  foreign  meafures,  when  the  economy  of 
government  fupprefled  his  falary,  and  plunged  him  into 
wretchednefs  and  defpair,  which  terminated  in  his  death. 
The  Institute  is  juft  now  foliciting  government  to  grant 
fome  relief  to  his  widow  and  children. 

Beauchamp  wrote  to  me,  from  Arles,  that  he  had  loft  his 
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brother,  the  companion  of  his  travels  through  Arabia ;  and 
his  pupil  Hyacinth  Receiveur,  who  difplayed  all  that  zeal 
and  all  thofe  good  qualities  which  could  be  wiffied.  This 
lofs,  a  very  great  one  to  aftronomy,  threw  Beauchamp  into 
defpair,  and  difguftcd  him  with  a  voyage  to  Arabia;  but  the 
minifter  fent  him  to  join  Bonaparte  and  the  men  of  letters 
aflfembled  in  Egypt,  where  he  will  certainly  contribute  to 
the  fuccefs  of  that  important  expedition,  in  regard  to  the 
geographical  and  aftronomical  parts. 

M.  Reccard,  who  had  publ idled  various  obfervations,  died 
at  Konigfberg  on  the  3d  of  O&ober. 

We  have  loft  lately  alfo  John  Francis  Calle.  He  was 
born  on  the  25th  of  O&ober  1744,  at  Verfailles,  where  he 
received  a  good  education,  and  acquired  an  early  tafte  for  the 
mathematics.  In  1768  he  came  to  Paris,  where  he  had  an 
opportunity  of  being  more  thoroughly  mftrufted.  In  1774 
he  formed  fome  diftinguifhed  pupils  for  the  fchool  of  engi¬ 
neers,  where  the  examinations  were  flriH,  and  admiffion 
difficult  to  be  obtained.  In  1779  he  gained  the  prize  pro- 
pofed  by  the  Society  of  Arts  at  Geneva,  for  efcapements. 
In  1783  he  completed  his  edition  of  Gardiner  s  Tables  of 
Logarithms ,  which  were  exceedingly  convenient,  of  great 
utility,  and  very  corredl;  and  which  pofleffed  advantages 
above  ail  the  others.  In  1788  he  was  appointed  profeffor  of 
hydrography  at  Vannes,  afterwards  at  Dunkirk  5  and  in  1792 
he  returned  to  Paris,  and  was  for  a  few  years  profeflbr  de& 
ingenieurs  geographes  at  the  depot  of  war.  This  place  hav¬ 
ing  been  fupprefled,  he  continued  to  teach  in  Paris,  where 
he  was  always  confidered  as  one  of  the  belt  mathematical 
mafters  to  whom  pupils  could  apply. 

In  1795  ke  published  the  new  ftereotype  edition  of  the 
Tables  of  Logarithms,  confiderably  enlarged  with  logarithmic 
tables  of  the  fines,  according  to  the  new  decimal  divifion  of 
the  circle.  Thefe  are  the  firft  which  ever  appeared.  Towards 
the  end  of  1797  he  prefented  to  the  National  Inftitute  the 
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plan  of  a  new  telegraph,  and  a  telegraphic  language,  accom¬ 
panied  with  a  dictionary  of  13,000  French  words  adapted 
to  it  by  a  combination  worthy  of  fo  able  a  mathematician. 

Thefe  labours  had  injured  his  health;  he  had  been  a  long 
time  aithmatic,  and  notwithstanding  his  condition  he  pub¬ 
lished,  that  year,  an  excellent  memoir  on  finding  the  longi¬ 
tude  at  fea,  under  the  modeft  title  of  A  Supplement  to  the 
Trigonometry  and  Navigation  of  Bezout .  Fie  died  on  the 
14th  of  November  1798,  leaving  behind  him  a  daughter, 
born  at  Vannes  in  1793.  According  to  a  tradition  in  the 
family,  he  was  defeended  from  Defcartes.  I  have  not  been 
able  to  obtain  the  genealogy  of  his  family;  but  it  is  fufficient 
for  the  glory  of  Calle,  that  he  has  done  honour  to  a  name 
fo  celebrated. 


Vi.  Progrefs  of  Dr.  Mitch  ill’.?  Mind  in  invejligating  the 
Caufe  of  the  P  efilential  Dijlempers  which  vijit  the  Cities  of 
America  in  Summer  and  Autumn.  Being  a  Dev  elopement 
of  his  Theory  of  P efilential  Fluids,  as  puhlijhed  to  the 
iVorld  in  1795*  and  J'ucceeding  Years*.  * 

It  had  a  long  time  appeared  to  him,  that  what  had  been 
mentioned  by  medical  writers  and  lecturers  under  the  names 
of  miafma  and  contagion,  was  not  treated  of  with  the  pre- 
cifion  and  certainty  of  knowledge,  but  difeufled  with  all  the 
IndiftinCtnefs  and  conjecture  of  fomething  only  guefled  at. 
And,  while  a  Student  at  Edinburgh,  he  fuppofed  the  doCtrine 
taught  in  the  univerfity  of  the  J'edative  operation  of  thefe 
poifons  was  true,  until  he  heard  from  Dr.  Brown,  while  at¬ 
tending  his  leCtures,  a  contrary  opinion. 

Delivering  his  fentiments  on  Jlimulants ,  Brown  had  faid_, 
<e  Venena  et  contagiones  incertius  eodem  fpeCtant.”  (Ele- 
menta  Mcdicinae,  cap.  2.  §  xl.)  This  implied  a  doubt  in 
Brown’s  mind,  whether  thefe  clafies  of  objeCts  were  ftimu- 
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lants  or  not.  This  doubt  is  repeated  in  §  xix.  where,  £x- 
preffing  his  ideas  of  the  manner  the  exciting  powers  a£t  upon 
excitability,  he  feems  to  confider  poifons  and  contagions  as 
exceptions  to  the  general  rule  of  aCtion:  “  nifi  quod  venena 
et  contagiones  excipi  poffe  videntur.”  And  although,  in  the 
two  following  paragraphs,  he  endeavours  to  fhew  that  thefe 
fubftances  are Jlimulants ,  and  a£t  upon  the  living  body  after 
the  manner  of  other  ftimuli,  dill  he  is  fo  wholly  filent  as  to 
their  nature  and  conftitution,  and  fo  entirely  deftitute  of  ex¬ 
perimental  proof  or  demonftrative  reafoning,  and  withal  fo 
brief  and  general  in  his  remarks,  that  nothing  folid  and  fatif- 
fa&ory  is  afforded  in  that  part  of  his  work  which  treats  of 
thefe  matters. 

* 

In  converfation  with  this  original  though  unfortunate 
man,  Dr.  Mitchill  acquired  incorrect  information  on  the 
matter  of  thefe  poifonous  fubftances  and  their  manner  of 
actino- ;  the  fum  of  Brown's  reafoning  but  tending  to  fhew 
that,  as  all  other  fubftances  according  to  his  hypothefis  were 
flimulants,  poifons  and  contagions  could  not,  from  the  nature 
and  analogy  of  things,  a£t  in  any  other  way  than  by  ilium- 
lation  too. 

Thus  it  appeared  to  Dr.  Mitchill,  when  he  returned  to 
America  in  1787,  that  that  field  of  phyfical  fcience,  which 
included  the  production,  operation,  and  extinguifhment  of 
poifonous  fluids,  lay  almoft:  wafte  and  uncultivated.  On  turn¬ 
ing  over  the  Encyclopaedia,  there  fcarcely  appeared  a  fubjeCt 
whofe  inveftigation  promifed  greater  good  to  mankind,  or 
fairer  fame  to  the  inveftigator,  than  the  hiftory  of  thefe  nox¬ 
ious  productions.  Not  long  after  this  time  the  Medical  So¬ 
ciety  of  the  State  of  Delaware  propofed  a  prize-queftion, 
“  What  was  the  hurtful  power  which  produced  the  febrile 
diftempers  of  that  region?”  And  Dr.  Mitchill  was  folicited 
by  his  friend  Dr.  Ed.  Miller,  then  fecretary  of  the  fociety,  to 
compete  for  the  prize.  But  being  at  that  time  engaged  in 
the  ftudy  of  the  law,  and  alfo  in  the  politics  of  his  coun¬ 
try  as  a  member  of  the  legiflature,  he  declined  undertaking 
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•any  thing  of  the  kind;  but  obferved,  “  that  the  mifehievous 
matter  would  be  found  to  be  a  gas ,  and  an  analyfis  of  a 
portion  of  the  atmofphere  there  would  not  fail  to  detect 
what  fort  of  gas  it  was.” 

Being  devoted  to  other  purfuits,  the  fubjedi  of  poifons 
hardly  occurred  to  him  afterwards,  that  he  recolledls,  as  a 
theme  for  contemplation,  until  the  year  1795,  when  the 
following  incidents  fet  him  ferioufly  to  thinking.  While  on 
a  tour,  that  fummer,  towards  the  northern  country,  he  had 
afcended  towards  the  fources  of  the  Kaats-kill,  and  been 
engaged  among  the  fublime  and  pi&urefque  feenery  of  the 
Blue  Mountains,  in  the  State  of  New  York.  On  a  fhoulder 
of  the  eaflern  fide  of  a  ridge,  called  the  Pine  Orchard,  he 
very  narrowly  efcaped  being  bitten  by  one  of  the  rattle- 

fnakes  which  infeft  that  zone  of  the  mountains.  This  fer- 
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pent,  of  the  full-grown  and  largeft  fize,  lay  balking  in  the 
fun-fhine.  The  voyager  had  walked  within  a  foot  and  a  half 
of  him  before  he  was  difeovered.  The  agitation  and  whiz¬ 
zing  noife  of  his  rattle  led  firft  to  his  detection.  When  feen, 
he  was  bent  into  a  coil,  and  his  head  was  eredled  apparently 
to  ftrike.  The  fuddennefs  of  the  furprife,  and  the  grand  and 
novel  afped!  of  the  animal,  prevented  for  a  moment  the 
emotions  of  fear.  Dr.  Mitchill,  however,  was  foon  brought 
to  his  recollection  by  the  cries  and  fliouts  of  his  companions, 
who  were  terrified  at  the  extremity  of  his  danger.  In  the 
mean  time  the  animal  crept  quietly  away,  and  Dr.  Mitchill 
efcaped  unhurt.  By  the  joint  efforts  of  the  company,  this 
ferpent  and  his  mate  were  drawn  from  their  lurking-place 
and  killed.  In  the  diffedtion  of  their  bodies,  in  which  he 
was  aided  by  William  Cutting,  Efq.  and  others,  Dr.  Mitchill 
had  an  opportunity  of  examining  their  fangs,  jaws,  and  re¬ 
ceptacles  of  venom.  So  narrow  an  efcape,  as  it  induced 
him  to  refled!,  led  him  afterwards  to  conclude,  that  there 
was  very  little  of  philofophical  information  to  be  derived 
from  Mead’s  Mechanical  Account  of  Poifons ;  and  that  in 
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Fontana’s  Experiments,  the  general  exciting  caufe  of  plague 
and  peflilence  had  been  left  unexplored. 

Another  occurrence,  during  that  excurlion,  had  directed 
his  attention  to  the  fubjedt  of  poifons.  Dr.  William  M. 
Rofs,  one  of  the  party,  had  difeovered  that  the  Rhus  Toxico¬ 
dendron  grew  at  the  foot  of  the  Blue  Mountains.  And  a 
parcel  of  the  leaves  and  items  of  the  plant  were  colledted 
and  carried  home,  with  the  intent  of  repeating  Alderfon’s. 
experiments  with  this  venomous  vegetable,  on  perfons  at- 
hi  (Sled  with  palfy. 

From  this  tour  as  he  was  returning  to  the  city  of  New 
York,  he  learned  with  borrow  at  Paughkeepiie,  a  town  eighty 
miles  diftant,  that  a  malignant  diftemper  had  broken  out 
during  his  abfence,  and  that  among  other  perfons  Dr.  Mala- 
ehi  Treat,  then  phyfician  of  the  port,  had  been  carried  off 
by  it.  flattening  back  with  all  fpeed,  he  faw  and  converfed 
with  a  number  of  phyttcians,  and  found  them  divided  in 
opinion,  whether  the  yellow-fever,  for  fo  the  difeafe  was 
called,  exifted  in  the  city  or  not.  The  majority  feemed  dif- 
pofed  to  doubt  or  deny  the  fadt.  A  fhort  time,  however, 
was  fufficient  to  convince  all  perfons  whatever,  that  a  fad 
and  terrible  malady  had  made  its  appearance  among  the  in¬ 
habitants. 

Impreffed  as  he  was  with  ideas  about  poifons,  it  appeared 
to  him  at  once,  that  the  exciting  caufe  of  the  endemic  lick- 
nefs  of  New  York,  was  as  much  a  poifon  as  the  fluids  fecreted 
by  the  raitle-fnahe  or  the  toxicodendron.  There  was  a  dif¬ 
ference,  however,  between  the  venom  of  peflilence  and  the 
poifons  ttridtly  denominated  animal  and  vegetable ;  becaufe 
the  two  latter  were  always  the  effedt  of  vafcular  and  glandular 
adtion  with  fecretion  in  living  bodies ;  whereas  the  former 
was  the  refult  of  new  combinations  taking  place  in  organized 
fubftances  during  their  putrefaction  and  decay,  without  any 
thing  like  a  fecretory  fundtion.  Herein,  then,  feemed  to 
confift  the  dittindtion  between  what  might  be  called  Com¬ 
mon 
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mon  Poison  and  Specific  Poison;  llic  one  being  pro-* 
duced  by  the  corruption  of  dead  bodies ,  the  other  afforded  by 
fecretion  going  on  in  living  ones . 

The  decifive  method  of  gaining  information  concerning 
this  Common  Poison  (venennm  univerfale)  muff  necef- 
iarily  be  an  examination  of  every  individual  procefs  going  on 
during  the  complicated  work  of  animal  and  vegetable  difor- 
ganization.  For  this  purpofe  Dr.  Mitchill  had  planned  a 
fet  of  experiments.  But,  before  undertaking  thefe,  he  de¬ 
termined  to  w'atch  the  operation  of  the  poifon  already  pro¬ 
duced,  be  it  what  it  might,  and  obferve  in  what  manner  it 
wrought  the  deftrudlion  of  life.  And,  for  this  purpofe,  he 
remained  in  the  city  until  the  ficknefs  was  abating ;  having 
omitted  no  opportunity  to  witnefs  and  colledl  fa<5ts  as  they 
occurred  in  the  midft  of  pedilence  and  death. 

Much  obfervation,  and  in  circumftances  where  the  per- 
fons  belt  calculated  to  make  refearches  in  fcience  rarely 
choofe  to  expofe  themfelves,  had  led  Dr.  Mitchill  to  believe 
that  the  hiftory  of  azote,  both  in  living  and  dead  bodies, 
would  throw  a  world  of  light  upon  this  department  of  phy- 
fics.  Accordingly  he  went  to  Plandome,  his  country  refi- 
dence  on  Long  Ifland,  and  became  convinced,  by  experi¬ 
ments  made  on  the  air  extricated  in  the  abdomen  of  putre¬ 
fying  animals,  that  it  was  not  merely  carbonic  acid  gas ,  but 
confided  alfo  of  a  large  quantity  of  azotic  air.  It  is  remark¬ 
able,  that,  to  avoid  the  obloquy  too  often  levelled  at  experi¬ 
ments,  he  was  obliged  to  conduct  his  proceffes  with  all  pof- 
fible  fecrecy. 

But  azotic  air  alone  feemed  to  poffefs  too  little  a&ivity  to 
excite  the  horrid  fymptoms  which  condituted  and  charac- 
terifed  the  didemper  he  had  fo  lately  witneffed.  Yet  he 
knew,  and  there  was  no  need  of  any  new  experiment  to  prove 
it,  that  this  very  azote  did  not  always  evaporate  with  caloric 
in  the  form  of  air ;  but  in  higher  degrees  of  heat  than  that 
of  O&ober,  when  his  experiments  were  made,  this  acidifiable 
bajis  frequently  connefted  itfelf  with  oxygen,  and  condituted 
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a  very  peculiar  and  deftruCtive  acid.  Such  an  acid  poifon, 
he  became  perfuaded,  had  deprived  Mr.  Hewfon,  Dr.  Walfh, 
Mr.  Jones,  and  other  diffeCtors,  of  their  lives,  by  being  ad¬ 
mitted  to  a  furface  denuded  of  lkin.  Dr.  Latham’s  fa 6b  of 
the  fervant  poifoned  by  touching  an  agnail  on  his  finger  with 
the  flefh  of  a  putrid  hare  which  he  was  fkinning,  is  of  the 
fame  kind.  Immerfion  of  thefe  carcafes  in  ftrong  folutions 
of  alkaline  falts,  or  the  mere  fprinkling  them  with  pot-afh 
or  foda,  would,  he  thought,  have  prevented  thole  unpleafant 
accidents. 

In  fuch  cafes  the  produCt  formed  by  the  chemical  union 
of  azote  with  oxygen,  mingled  with  more  or  lefs  of  whaler, 
and  exifting  in  a  liquid  form,  poifoned  only  when  the  parts 
of  a  living  animal  were  brought  into  contaCt  with  it,  as  it 
befpreads  the  furface  which  produced  it.  But  Dr.  Mitchill 
was  convinced,  that,  in  higher  temperatures,  when  the  furface 
of  the  earth  was  heated  to  116  degrees,  and  even  to  130  of 
Fahrenheit’s  fcale,  this  liquid  poifon  took  on  occafionally  a 
vaporific  or  aerial  form,  and  was  copious  enough  fometimes 
to  taint  or  infeCt  a  chamber,  a  houfe,  a  neighbourhood,  or 
even  a  city.  In  the  former  cafe  it  injured  none  but  thofe 
who  meddled  with  it,  in  the  fpots  where  it  was  produced  ; 
in  the  latter  it  rofe  into  the  atmofphere,  and  fallied  forth  in 
queft  of  prey,  to  difhmces  indef  nitely  remote. 

About  this  period  of  the  inquiry  Dr.  Mitchill  made  an 
excurfion  through  a  part  of  the  State  of  New  York,  in  con- 
fequence  of  an  appointment  from  the  Society  for  promoting 
Agriculture,  Arts  and  Manufactures,  to  explore  the  natural 
productions  of  the  country,  and  efpecially  to  determine 
whether  any  mines  of  coal  exifted  in  the  neighbourhood  of 
Hudfon’s  River,  it  did  not  appear  that  any  confiderable 
quantities  of  that  article  of  fuel  were  to  be  found;  but  it  was 
afeertained,  in  the  courfe  of  the  expedition,  that,  in  fome  of 
the  manufactories,  where  the  alkaline  fait  of  burnt-wood  is 
extracted  to  form  the  pot-afh  and  pearl-afli  of  commerce, 
there  was  enough  of  oxygenated  azote  in  the  atmofphere  to 
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combine  with  a  portion  of  the  alkali  cryflallifing  about  the 
letch-tubs,  and  to  conftitute  falt-petre.  The  labourers  at 
pot-afh  works,  though  much  expofed  to  night  air,  were  fel- 
dom  vifited  by  the  ordinary  fevers  of  the  climate. 

His  attention  being  thus  called  to  the  properties  of  alkalis, 
was  foon  engaged  in  a  more  minute  invefligation  of  the  hif- 
tory  of  pot-afh,  by  the  following  incident.  Dr.  Mitchill  re¬ 
ceived  from  the  Chamber  of  Commerce  in  Glafgow,  a  letter 
complaining  of  the  bad  quality  of  certain  barrels  of  pot-afh 
and  pearl -alh  exported  from  New  York  under  the  infpe&or’s 
brand,  and  proved  by  the  bleacher  at  Paifley,  to  whom  it  had 
been  fold,  to  pofiefs  hardly  any  qualities  for  whitening  goods. 
This  letter  was  accompanied  with  a  notorial  copy  of  the  pro¬ 
ceedings  in  a  fait  at  law  brought  by  the  bleacher  at  Paifley, 
plaintiff,  againft  the  commiflion  merchant  in  Glafgow,  de¬ 
fendant,  for  damages  on  account  of  having  fold  him  unmer¬ 
chantable  alkali ;  in  which  the  Court  gave  judgment  for  the 
plaintiff.  Thefe  papers  were  fabmitted  to  the  Chamber  of 
Commerce  in  New  York.  In  confequence  of  this.  Dr. 
Mitchill  was  requeued  by  the  prefident  of  that  body,  a  fhort 
time  after,  to  vifit  with  him  the  (lores  of  the  public  infpe&ors 
of  pot-afh  and  pearl-afh  in  the  city  of  New  York,  Among 
many  other  fa61s  which  were  collected  during  this  vifitation, 
it  was  related  by  the  infpeclors,  that,  while  the  labourers  in 
the  pot-afh  (lore  kept  themfelves  at  home  and  were  within 
the  influence  of  the  alkali,  the  peftilential  air  of  the  city  had 
not  affected  any  of  them  with  difeafe ;  and  Dr.  Mitchill  dis¬ 
covered  afterwards,  that  if  thefe  very  labourers  expofed  them¬ 
felves  to  the  noxious  gas  in  the  air  abroad,  they  lickened  and 
died  like  other  people. 

While  thefe  things  were  under  confederation,  theLegifla- 
ture  of  the  State  affembled.  At  that  time  there  was  con- 
fiderable  converfation  throughout  the  United  States  concern¬ 
ing  the  internal  and  domeflic  means  of  defending  the  country 
from  invafion  by  a  foreign  enemy.  A  man  appeared  with  a 
project  for  fetting  up  a  manufacture  of  falt-pctre  in  the 
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neighbourhood  of  the  city  of  New  Ydrk.  On  this  project 
Dr.  Mitchill  was  confulted.  The  man’s  intention  was  to 
have  petitioned  for  the  privilege  of  having  the  dirt  and 
for  apings  of  the  ftreets  as  a  reward  for  keeping  them  clean. 
And  from  this  mafs  of  nuifance,  whofe  vapour  in  the  hot  • 
feafon  gave  the  people  their  yellow  fevers ,  he  intended  to  ex¬ 
tract  the  nitre.  After  much  con fideration  of  the  project  it 
was  finally  given  up,  as  about  that  time  the  Secretary  of  State 
reported  to  Congrefs  that  a  confiderable  quantity  of  that 
material  had  been  brought  to  Philadelphia  from  fome  part  of 
the  weftern  country,  and  that  any  quantity  required  for  the 
public  defence  might  be  procured  from  that  quarter. 

From  a  comparifon  of  all  the  fadis  which  had  thus  come 
to  his  knowledge,  Dr.  Mitchill  found  that  fome  of  the  prill- 
ciples  in  which  he  had  been  inftru&ed,  were  not  fo  well 
eftablifhed  as  they  ought  to  have  been.  A  number  of  the 
darling  prejudices  of  his  education  were  in  danger  of  being 
overturned.  And  he,  for  fome  time,  experienced  no  final! 
degree  of  affii&ion  at  the  thought  of  rejecting  much  of  what  f 
he  had  learned  from  books  and  lectures,  concerning  acids 
and  alkalis ,  as  groundlefs  and  untenable  do&rine. 

The  fluids,  whether  liquid  or  aeriform,  which  pot-a/h 
could  coerce,  and  which,  as  they  eraane  from  putrefying 
bodies,  combine  with  that  alkaline  fait  into  nitre,  thus  ap¬ 
peared  to  be  the  very  noxious  miafmata  which  vitiated  the 
atmofphere  and  rendered  it  fickly  and  unwholefome,  when 
there  was  too  little  alkali  or  none  at  all  to  atlradt  them. 
Tliefe  feemed  to  be  evidence  enough  to  convince  him,  and 
any  body  elfe  who  would  examine  the  facts  as  he  had  done, 
that  fome  combination  of  azote  with  oxygen  was  the  fimpleft 
and  molt  common  form  of  poifon. 

At  the  fame  time  he  was  perfectly  aware  that  what  he 
thus  called  a  poifon,  was  what  mankind  knew  under  the 
name  of  the  nitrous  acid ;  that  nitre  was  called  a  great  anti - 
feptic\  that  the  acid  was  claffed  among  the  mineral  acids,  and 
was  reckoned  a  great  antifeptic  too  }  with  a  multitude  of  fay- 
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mgs  of  this  fort.  He  therefore  apprehended  that  the  old  and 
rigid  adherents  to  thefe  names,  and  to  the  modes  of  thinking 
aflociated  with  them,  would  fcarcely  have  patience  enough 
to  liften  to  any  modernifed,  or,  as  they  would  term  it,  new¬ 
fangled  ftatement  of  the  faXs.  This  difficulty  was  the  more 
formidable,  as  it  was  found  ne cedar y  eventually  to  make  an 
innovation  upon  the  French  nomenclature  itfelf. 

To  facilitate  his  own  conceptions  of  things,  rather  than  to 
iiffeX  novelty  or  attraX  profelytes,  and  alfo  to  render  his  ex- 
prefiions  of  thefe  things  more  correct  and  eafy,  he  propofed 
what  he  deemed,  an  allowable  amendment  to  the  nomencla¬ 
ture,  by  expunging  azote ,  azotic ,  nitrous ,  nitric  and  their 
derivatives ,  and  taking  fepton  for  the  radical  term,  with  fep- 
tous,  feptic,  &c.  as  the  preferable  epithets.  He  conceived 
he  had  a  right  to  make  ufe  of  a  nomenclature  of  his  own,  if 
he  pleafed ;  while  others,  if  they  preferred  it,  were  at  liberty 
to  adhere  to  the  old  one. 

[To  be  concluded  in  next  Number.] 


VII.  On  the  Ufe  of  Calcareous  Stones  in  the  Manuf alluring  of 
Crude  Iron.  By  Mr.  David  Musket  of  the  Clyde 
Iron  IVorks.  Communicated  by  the  Author. 

-1  HE  tenacious  lava  which  is  formed  when  iron  ores  or 
iron  ft  ones  are  fufed  without  the  addition  of  any  other  fub- 
fiance,  ftrft  led  to  the  application  of  calcareous  earths,  in 
various  proportions  ;  that  a  fluid  fufficiently  thin  and  divided 
might  be  formed,  and  the  iron  difengaged  from  its  vitrid 
connexions,  precipitated  to  the  bottom  of  the  furnace.  If 
the  nature  and  mixture  of  the  ore  are  well  underftood,  the 
quantity  of  lime  neceffary  to  reftore  a  juft:  equilibrium  of  pro¬ 
portion  in  the  lava  will  be  readily  attained;  the  metal,  no 
longer  incorporated  with  or  fufpended  in  the  mafs,  will  be¬ 
come  completely  revived,  and  flow  from  the  furnace  fuffi¬ 
ciently  purified  from  its  earthy  mixtures. 
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Before  this  principle  was  underftood  and  generally  acled 
upon,  the  reful t  in  iron,  from  a  given  quantity  of  ore,  mull 
have  been  very  uncertain,  and  its  real  value  in  the  fmelting 
furnace  falfely  appreciated  :  even  at  this  advanced  period  of 
improvement,  and  attainment  of  fcientific  knowledge,  it  is 
much  to  be  doubted  if  the  principle  of  application  of  calca¬ 
reous  earths,  in  the  blaft  furnace,  is  radically  underftood. 

If  an  almoft  total  want  of  knowledge  concerning  the  na¬ 
ture,  proportions,  and  variety  of  the  earths  united  to  the  ores, 
prevail  at  the  various  manufablories  of  iron  in  Britain,  we 
are  not  to  wonder  that  the  application  of  lime-ftone  is  fubjebl 
to  great  error,  and  produblive  of  hurtful  confequences. 

In  the  fmelting  procefs  the  three  great  fprings  of  ablion 
and  government  in  the  manufacture  ought  to  be — a  com¬ 
plete  revival  of  all  the  metal  contained  in  the  ore — to  confer 
value  upon  it,  by  reviving  it  fatu rated  with  a  fufiicient  quan¬ 
tity  of  carbon — and  to  ufe  every'  endeavour  to  increafe  the 
quantify :  ftill,  however,  keeping  in  eye  the  produce  of  iron 
from  the  ore,  and  its  quality ;  both  of  which  may  be  Caftly 
impaired  by  too  much  eagernefs  after  quantity. 

To  deprive  an  ore  of  its  iron,  fo  that  no  portion  of  it  lliall 
efcape  in  the  fcoria  unrevived,  two  things  are  indifpenfible : 
i.  The  metal  contained  in  the  ore  muft  be  prefented  to  a 
portion  of  fuel  fufiicient  to  take  up  the  oxygen  from  the 
metal.  2.  As  this  revivification  <jocs  on  in  the  manner  of  a 
metallic  perfpiration  upon  the  foftened  furfacys  of  the  ore, 
another  agent  ought  to  be  prefent  to  facilitate  the  feparation, 
by  uniting  with  the  earthy  parts  of  the  ore;  forming  a  thinly 
divided  lava,  no  longer  capable  of  retaining  the  globules  of 
metal,  or  of  preventing  the  congenial  affinity  of  the  carbonic 
principle  from  taking  full  effebt  for  the  improvement  of  the 
quality  of  the  iron. 

Experience  has  {hewn,  that  an  exccfs  of  any  particular 
earth  may  be  cor  rebled  by  applying  one  oppofite  in  its 
effebts ;  and  that  the  addition  of  lime,  in  various  proportions, 
is  found  in  moft  cafes  to  anfwer  the  defrred  end :  this  once 

underftood. 
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nnderftood,  it  will  be  eafily  comprehended,  that  as  iron  {tones 
and  ores  polTefs  widely  different  proportions  of  mixture,  their 
fuiion  will  be  productive  of  vitrid  fcoriae,  various  in  their 
degrees  of  divifion  and  tenacity.  This  leads  to  a  concluftom, 
the  juftice  of  which  cannot  be  doubted,  that  fince  the  various 
mixtures  of  iron  ores  are  productive  of  lava,  which  tends 
more  or  Iefs  to  keep  the  iron  from  reparation,  it  becomes  a 
neceflary  ftudy  to  obviate  the  imperfections  of  fuch  mixtures, 
and  at  all  times  to  regulate  the  proportion  of  the  calcareous 
earth,  from  a  knowledge  of  thefe  mixtures  and  their  effeCts, 
and  not  from  an  implicit  reverence  to  the  cuftoms  of  a  fenior 
eftablifhment. 

If  the  various  claffes  of  iron  {tones  are  fufed  in  contaCl 
with  charcoal,  without  the  addition  of  a  flux  or  folvent,  the 
refult  is,  from  calcareous  iron  {tone,  a  larger  portion  of  iron 
proportioned  to  the  intrinfic  richnefs  of  the  ore,  than  from 
argillaceous  iron  {tone;  and  from  the  latter,  a  larger  produce 
of  iron,  than  from  an  ore  whofe  chief  mixture  was  Alex:  the 
fcoria  produced  in  the  refpeCtive  operations  always  demon¬ 
strates,  from  its  colour  and  opacity,  the  probable  quantity  of 
iron  which  {till  remains  to  be  taken  up. 

There  are  fome  calcareous  iron  ftojics  which  contain  lime 
almoft  fufficient  to  form  the  neceflary  quality  of  fcoria,  the 
colour  of  which,  when  freed  from  the  metal,  poflefles  a  con- 
flderable  degree  of  tranfparency.  When  a  number  of  thefe 
iron  (tones  are  ufed  in  the  blaft  furnace,  a  much  lefs  quantity 
of  calcareous  earths  is  neceflary.  It  fometimes  happens  at 
iron  works,  whofe  chief  fupply  is  derived  from  a  calcareous 
field  of  iron  {tone,  that,  by  ufing  a  great  proportion  of  an  in¬ 
dividual  ore  furcharged  with  lime,  the  operations  of  the 
furnace  are  obftructed,  and  coufequences  entailed  fatal  to  the 
intereft:  of  the  manufacturer.  From  an  excefs  of  pure  calca¬ 
reous  earth  being  prefent  in  the  furnace,  the  fcoria,  thick  and 
curdled,  becomes  attached  to  the  Tides  and  bottom  of  the 
furnace;  the  quantity  hourly  increases,  till  it  has  accumu¬ 
lated  to  fuch  a  degree  as  to  intercept  the  afeent  of  the  blaft, 
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and  the  defcent  of  the  materials.  The  foitrce  of  this  evil  i§ 
juftly  attributed  to  the  nature  of  the  iron  hone;  but  in  place 
of  attempting  to  obviate  its  imperfe&ions  of  mixture,  it  is 
either  totally  rejected,  or  tifed  in  the  mod  fparing  quantities  : 
whereas,  had  the  quantity  of  calcareous  earth  been  proper-* 
tinned  to  that  contained  in  the  iron  done5  the  fame  ore  might 
have  been  advantagCoufly  fmelted,  and  a  condderable  quan¬ 
tity  of  lime  faved.  The  fame  happy  effeCts  might  alfo  have 
Been  produced  by  combining  with  the  calcareous  iron  done, 
one  containing  a  large  proportion  of  clay  or  fand ;  in  fome 
dtuations,  where  a  variety  of  lime  dones  are  found,  the  fame 
eonfequences  may  be  effected  by  applying  one  lefs  pure,, 
mixed  with  a  proportion  of  clay  and  filex. 

A  dmilar  excefs  of  clay  in  the  argillaceous  genus  of  iron 
dones,  is  fraught  with  the  fame  fatal  effects  to  the  produce 
in  metal  from  the  blad  furnace;  and  many  fitch  ores  of  iron 
are  totally  rejected,  merely  becaufe  their  improper  application 
wars  found  productive  of  confequent  effeCts.  The  fufibility 
of  lime  and  clay,  individually,  is  much  facilitated  by  the  ad¬ 
dition  of  fand;  and  in  all  cafes  where  thefe  earths  exid  to 
excefs  in  the  ores,  they  ought  either  to  be  combined  in  the 
blad  furnace  with  filiceous  iron  done,  or  treated  with  a  lime 
done  containing  a  condderable  portion  of  fand. 

Asain,  indances  occur  in  the  manufaCturinp;  of  CFtide  irony 

where  ores  fufficicntly  rich  in  iron  are  totally  rejected,  as- 

being  incapable  of  affording  a  quality  of  crude  iron  for  the 

purpofe  of  melting.  It  is  found  that  an  excefs  of  fuch  iron 

done  always  changes  the  colour  of  the  fcoria,:  and  that  a 

condderable  portion  of  the  metal  gees  to  effectuate  this 

change  in  the  date  of  an  oxyde  united  with  the  fufed  earths* 

Thefe  ores  are  of  the  mod  fufible  nature,  combined  with  a 

heavy  proportion  of  filex ;  but  dill  capable  of  being  treated 

irr  fuch  a  manner  as  to  afford  their  iron  of  a  valuable  quality. 

When  this  mixture  is  fully  afeertained,  the  fufibility  of  the 

iron  done  is  little  impaired,  and  the  quality  of  the  iron 

mended  with  an  increafe  of  quantity* 
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From  this  it  will  appear  evident,  that  the  addition  of  cal¬ 
careous  earths,  in  juft  proportions,  will  form  with  moft  ores 
a  vitrid  alloy,  thinly  divided,  and  to  which  the  metal  has  fo 
little  affinity,  that  it  becomes  abandoned  by  the  former  at  an 
early  ftage  of  reparation,  and,  being  expofed  to  the  combina¬ 
tion  of  the  carbon,  is  beneficially  and  richly  revived,  In 
this  operation  lime  may  be  confidered  as  introducing  into 
the  furnace  a  conftderable  quantity  of  carbonic  acid,  [it  is 
always  ufed  in  the  raw  ftate]  which  becomes  decompofed  in 
fuch  a  manner  as  to  furnifti  the  iron  with  a  fmall  portion  of 
carbonaceous  matter.  The  effects  of  this  extenfion  of  prin¬ 
ciple  are  however  much  limited,  as  the  carbon  afforded  by 
the  decompofition  of  the  carbonic  acid  can  never  enable  the 
iron  to  take  up  this  principle  from  it  in  a  crude  concrete 
ftate,  capable  of  conftituting  fuftbility.  It  may,  however,  by 
unitins:  to  it  in  a  neutral  ftate,  call  it  into  metallic  exiftence, 
and  enable  the  carbon  afforded  by  the  fuel  to  diftribute  its 
fufible  principle  over  a  larger  portion  of  metal.  Lime-ftone 
therefore  ought  never  to  be  confidered  as  a  general  fubftitute 
for  fuel  in  the  blaft  furnace,  though  in  fome  cafes  the  effects 
produced  by  its  application  are  fimilar.  Its  influence  extends 
no  farther  than  to  correal  the  unequal  mixtures  of  fome  ores, 
and  facilitate  their  feparation  and  carbonation  5  an  improper 
application  of  its  kind  or  quantity  may  be  produ&ive  of 
evils  of  as  great  magnitude  as  thofe  it  wras  meant  to  remove. 
In  no  cafe  where  a  juft  proportion  of  ores  and  mixtures  exift 
in  the  furnace,  and  where  the  refult  from  a  real  fcarcity  of 
fuel  is  oxygenated  iron,  can  the  addition  of  lime  confer  car¬ 
bonation  to  the  metal. 

Thefe  fadls  render  the  application  of  lime-ftone  a  matter 
of  attention,  and  not  of  chance,  depending  on  an  accurate 
knowledge  of  the  component  parts  of  the  ores  and  their 
effects,  and  not  on  certain  portions  being  cuftomary  at 
works  of  fimilar  eftablifhment.  When  a  fcarcity  of  lime 
exifts  in  the  blaft  furnace,  and  a  fuperior  quantity  of  clay 

mid 


On  the  XJfe  of  Calcareous  Slones  in 

and  (ilex  is  combined  with  the  iron  ftones,  the  lava  will  flow 
from  the  furnace  ■  comparatively  cold,  tenacious,  and  of  a 
brown  or  pale  dirty  green  colour,  containing  iron :  when 
the  mixture  is  juft,  the  colour  of  the  fco'ria  is  pure  white, 
enamelled  with  a  variety  of  blue  (hades,  waving,  circular,  or 
formed  in  ftraight  delicate  lines,  ariiing  from  a  peculiar  ex- 
ifting  modification  of  a  minute  portion  of  the  metal.  Should 
lime  be  added  in  excefs,  the  quality  of  the  iron  will  not  be 
improved,  but  the  quantity  conftderably  dimini(hed.  This 
lofs  takes  place  in  two  ways ;  when  the  iron  is  oxygenated, 
the  prefence  of  an  extra  quantity  of  fufed  earths  facilitates 
the  oxydation  of  the  metal,  whenever  it  comes  into  contact 
with  atmofpheric  air*.  The  ftrong  current  of  air  from  the 
difcharging  pipe  affords  ample  opportunity  for  this  oxyda¬ 
tion;  the  fmall  globules  of  metal  deflagrate  and  become 
combined  with  a  great  portion  of  oxygen  ;  the  want  of  car¬ 
bon  in  the  furnace  prevents  any  part  of  the  oxygen  from 
being  again  removed  ;  the  oxy dated  iron  incorporates  with 

*  As  I  have  frequent  occafion  to  ufe  the  two  verbs,  to  oxygenate,  and 
to  oxydate,  I  (hall  exprefs  the  precife  meaning  I  attach  to  two  words 
which  are  fometimes  indifcriminately  ufed,  and  to  which  it  has  been 
thought  that  M.  Lavoifier  had  affixed  no  feparate  or  diftindt  meaning.  1 
have  ufed  oxygenate  to  exprefs  the  progreffive  combination  of  oxygen  with 
the  metal,  without,  however,  deftroyingits  metallic  fradlure,_or  exhibiting 
internally  the  final  left  appearance  of  an  oxyde.  Oxydation,  on  the  other 
hand,  I  have  always  ufed  to  exprefs  the  final  confequence  of  the  combina¬ 
tion  of  oxygen  with  iron,  and  the  complete  change  from  a  metallic  ftate 
to  that  of  a  detached  friable  oxyde.  For  example,  crude  iron  run  from 
the  furnace,  of  a  white  fradlure,  is  faid  to  be  oxygenated.  In  cooling} 
being  expofed  to  atmofpheric  air,  it  acquires  a  considerable  quantity  of 
blueifh  oxyde;  its  furface  may  then  juftly  be  faid  to  be  oxydated.  it  is 
the  fame  with  malleable  iron  and  fteel;  each  of  thefe  fuffer  in  quality  from 
the  affinity  oxygen  has  to  combine  with  them,  at  a  high  temperature, 
before  the  leaft  diminution  of  metallic  fradlure  takes  place;  and  in  that 
ftate  I  have  always  confidered  them  as  ox'ygenated.  When,  however, 
this  was  paft,  and  the  combination  of  oxygen  haddeftroyed  every  property 
of  metal,  I  have  considered  this  only  as  a  ftate  of  oxydation. 
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the  fcoria  floating  upon  the  furface  of  the  precipitated  metal, 
changes  its  colour,  and  in  iffuing  from  the  furnace  conveys 
a  complete  change  of  form  and  depofitioii. 

Should  it,  however,  happen  that  an  extra  quantity  of  lime 
is  added  when  the  iron  is  already  richly  carbonated,  then  the 
metal  loft  is  no  longer  in  the  hate  of  a  fufed  oxyde  incorporated 
with  the  fcoria,  but  in  (mail  metallic  globules,  completely 
enveloped,  unable  to  penetrate  the  curdled  mafs  and  find  their 
way  to  The  bottom  of  the  furnace.  This  curious  phenome¬ 
non  arifes  from  the  peculiar  nature  of  fufed  calcareous  earth, 
which,  while  it  pofTeffes  no  great  degree  of  tenacity  as  a  fluid, 
yet  forms  a  confiftency  through  which  iron  with  all  its  fupe- 
rior  denfity  is  not  able  to  penetrate  :•  when  cold,  fuch  fcoriae 
have  no  appearance  cff  vitrification,  but  are  of  a  ftraw  colour, 
rough  fracture,  and  very  ponderous.  I  have  fome  fpecimens 
of  this  fcoria,  obtained  from  the  blafh  furnace,  with  triple 
ftrata  of  regularly  depofited  globules  of  fuper-carbonated 
crude  iron,  from  half  an  inch  to  the  fmalleT  diameter. 

The  Tridt  analogy  exiTing  betwixt  lime  Tones  and  ores. 
In  the  variety  and  proportions  of  the  earths  combined  with 
each,  renders  the  iiiveftigation  of  both  equally  lieceflarv,  and 
requifite  to  be  performed  in  connection  with  each  other. 

There  are  advantages  to  be  derived  from  a  thorough 
knowledge  of  the  component  parts  of  iron  Tones,  Which 
may  not  at  firT  fight  Trike*  the  manufacturer :  where  a 
variety  of  fituations  offer,  this  knowledge  will  direCt  him 
to  an  eTablifhment  where  the  iron  Tones  are  of  a  nature 
moT  likely  to  fuit  his  views.  Where  melting  pig  iron  for 
fale  is  the  chief  objeCt,  calcareous  iron  Tones  mixed  with 
filex  and  nearly  deTitute  of  clay  poflefs  the  greateT  advan¬ 
tages.  Iron  made  from  this  clafs  of  ores  never  poffeffes  any 
great  degree  of  Trength ;  this,  however,  in  the  caTing  bufi-- 
nefs  in  general,  is  reckoned  its  greateT  property;  it  becomes 
fufed  with  lefs  fuel,  lefs  waTc  of  metal,  and  the  articles  made 
from  it  exceed  thofe  made  from  Trongcr  iron,  in  the  fmooth- 
nefs  of  their  furface  and  in  the  folidity  of  their  parts. 

Vol,  IV.  E  Analogous 
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Analogous  to  thefe  fads,  we  daily  fee  the  fuperiorfty  of* 
fituation  evinced,  and  ceteris  paribus  larger  products  in  iron 
obtained  from  a  general  ufe  of  calcareous  iron  ftones  than 
any  other.  This  fuperiority  is  derived  from  the  congenial 
mixture  of  the  ore,  combined  with  a  large  proportion  of  lime, 
which  facilitates  the  carbonation  of  the  metal  ;  and  united 
with  a  juft  portion  of  land  to  conftitute  fuftbility,  the  fame 
column  of  blaft  will,  in  the  fame  time,  reduce  a  much 
p-reater  Quantity  of  it,  affording  the  iron  at  the  fame  time 
fufficiently  carbonated,  than  of  other  iron  ftones  differently 
combined. 


On  the  other  hand,  where  the  intention  of  the  manufac¬ 
turer  is  to  fabricate  a  quality  of  iron  poffeffed  of  every  requi- 
fite  for  converting  into  good  malleable  iron,  calcareous  iron 
ftones,  in  quantity,  ought  to  be  avoided,  and  thofe  of  the 
argillaceous  and  filiceous  claffes  fubftituted.  Thofe  of 
' equalifed  mixtures  of  earth,  combined  with  pure  argilla¬ 
ceous  ores,  afford  the  ftrongeft  quality  of  crude  iron;  capable 
of  being  melted  to  advantage  for  the  conftruction  of  heavy 
pieces  of  machinery,  or  ufed  for  the  purpofes  of  the  forge. 
In  the  ufe  of  thefe  claffes,  however,  great  ftrength  and  quan¬ 
tity  will  be  frequently  found  at  variance,  when  the  quality  ot 
the  metal  is  wi fired  to  be  preferved  carbonated :  this  alfo 
arifes  from  the  nature  of  the  mixture  in  the  iron  ft  one ;  clay. 


in  quantity,  united  with  various  proportions  of  lime,  forms 
an  alloy,  more  difficult  to  fufe  than  where  lime  in  quantity 
is  united  with  various  proportions  of  ill  ex. 

Where  nature  has  beftewpd  mixtures  productive  of  every 
quality  of  crude  iron,  the  proper  arrangement  of  ores  would 
become  ftnrple  and  eafy ;  juft  combinations  of  mixture  fuper- 
fede  the  neceffity  of  changing  the  quality  of  the  lime  ftone 
added  for  a  flux,  or  of  having  reeourfe  to  various  qualities  of  it, 
in  order  to  affift  or  correct  the  deficiency  of  the  native  mix¬ 
ture.  Wherever  the  ores  are  of  a  ftructure  thus  deficient,  it 
then  becomes  the  province  of  the  manufacturer  to  afeertain 

the  mixture  of  the  individual  ores  which  compofe  his  fupplv, 

and 
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ana  to  rehore  that  equilibrium  or  parts  by  the  proper  appli¬ 
cation  of  fuperadded  earths,  which  experiment  and  obferva- 
tion  have  proved  to  determine  a  certain  quality  of  iron. 

Thole  works  whofe  fituation  enables  them  to  draw  their 
fupply  from  fields  of  iron  hone,  im prefled  with  all  the  vari¬ 
ous  characters  of  mixture,  po  fiefs  many  advantages  which 
thole  more  infulated  are  frequently  deprived  of.  With  equal 
eafe  ought  the  manufadhirer  to  be  able  in  thefe  cafes  to 
fabricate  with  certainty  a  quality  of  iron  capable  of  forming 
to  advantage  the  moft  minute  piece  of  calling,  or  the  heavieft 
piece  of  ordnance;  at  plealhre  he  might  form  a  quality  fit 
foi  the  forge,  or  or  value  in  the  pig  iron  market.  In  hiort, 
where  fuch  variety  of  ores  exifl,  iron  of  every  quality,  com- 
prifing  m ability  and  ftrength,  may  at  pleafure  be  manufac¬ 
tured,  fuited  to  the  many  and  various  wants  of  a  foundry 
and  forge. 

O 

Failing,  however,  of  this  tmiverfal  ahortment  of  iron  Hone, 
nature  nas  in  many  places  kindly  formed  a  competent  fub- 
ftitute,  in  the  great  variety  and  quantity  of  lime  hone  which 
are  found  within  eafy  reach  of  the  blah  furnace,  poflfeffing 
component  parts  wide!/ different  from  each  other:  from  a 
hate  of  the  greateft  purity,  to  the  heavieh  alloy  of  heteroge¬ 
neous  mixtures;  fometimes  fo  far  debafed  as  not  to  be  juhly 
appreciated  when  ranked  under  the  clafs  of  lime-hones. 

A  wan t  of  analytical  knowledge  in  the  manufacturer  may 
often  lead  to  the  purchafe  of  fuch  qualities  as  may  be  hiper* 
huous,  from  the  variety  of  his  ores,  or  which  are  diametri¬ 
cally  oppofite  in  quality  to  thofe  which  ought  to  have  been 
applied.  I  hi  all  here  annex  the  analyhs  of  the  principal 
lime-hones  ufed  at  the  Clyde  IronWorks,  which  from  their 
fuperior  fituation,  having  eafy  accefs  to  the  eaftern  or  wehern 
oceans,  Cf.n  at  pie.,  fine  draw  their  fupphes  from  a  greater 
number  of  quarters  than  any  other  work  in  Britain. 

The  hlenct  of  provincial  Inherit  ns  refpecfmg  the  consti¬ 
tuent  parts  of  various  limes  is  a  feeond  inducement  to  fur- 
nifh  fuch  a  table,  which  may  enable  the  hufbandman  to  de- 
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eide  with  a,  juft  preference  upon  that  quality  moft  proper  fof 
the  culture  of  his  grounds,  I  found  chalk  to  contain  car¬ 
bonic  acid  and  water  -  -  37 ‘3 

Silex  and  a  minute  portion  of  clay  -  I>045 

Lime  -  61*653 


100  parts. 

Irifh  white  lime-ftone. — This  beautiful  calcareous  ftone  is 
found  in  various  places  on  the  coaft  of  Ireland.  It  greatly 
refembles  chalk,  and  differs  only  from  it  in  its  hardnefs, 
which  it  derives  from  a  greater  quantity  of  water  of  cryftal¬ 
lifation  ;  it  abounds  with  fine  fpecimens  of  dog  teeth  and 
coxcomb  cryftals;  contains  a  confiderable  quantity  of  flint 
in  rounded  and  ovular  forms,  with  very  perfect  fpecimens  of 
belemnites.  I  found  this  lime-ftone  to  contain  water  of 
cryftallifation  and  carbonic  acid  -  44*5 

Silex  and  a  minute  portion  of  clay  -  3*7 

Lime  -  51’^ 


100  parts. 

Irifh  blue  lime-ftone  from  Learn,- — This  ftone  is  of  a  dark 
blue  colour,  fmooth  fradture,  and  ftudded  with  fmall  ftiining 
fpicul re ;  it  contains  no  mixture,  or  form  foreign  to  itfelf.  It 
contains  water  of  cryftallifation  and  carbonic  acid  37*14 
Silex  -  -  -  9’43 

Lime  -  -  -  53 '43 


I 


100  parts. 

Arran  lime-ftone,  from  the  Ifland  of  Arran. — This  is  a 
reddifh- coloured  lime-ftone,  abounding  with  fuch  an  im- 
menfe  quantity  of  {hells,  that  the  whole  ftratum,  which 
meafures  60  feet  in  thicknefs,  appears  to  have  been  formed 
of  (hells  connected  by  means  of  a  calcareous  cement  much 
Id's  pure;  thefe  are  all  univalve,  uncommonly  large,  fome  of 
them  6  or  8  inches  in  diameter,  and  form  the  pureft  lime. 
In  calcination  this  ftone  lofes  its  colour,  and  becomes  as 

white  as  fnow ;  perhaps  a  fmall  portion  of  iron  diffolved  in 

the 
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die  carbonic  acid  communicates  to  it  the  red  colour.  I 
found  it  compounded  as  follows:  water  of  cryftallifation  and 


carbonic  acid  -  -  -  39 '57 

Silex  -  -  2*58 

Clay  -  -  -  -  1*12 

Lime  -  «  56*73 


100  parts. 


Campbletown  lime-done  on  the  Argyle  coaft.. — This  is  a 
very  dark  blueidi -coloured  lime -done,  of  a  large  granulated 
metallic  fradture,  hard  and  refra&ory ;  it  prefents  no  fpeci- 
mens  of  marine  remains,  but  abounds  with  a  common  cal¬ 
careous  fpar,  in  which  regular  form  is  perceptible ;  when 
calcined  it  retains  a  delicate  tinge  of  blue  colour.  I  found 
the  component  parts  of  this  done  to  be,  water  of  cryftallifa- 


tion  and  carbonic  acid  -  -  4I#4^ 

Clay  -  -  3'4°7 

Silex  -  2*92 

Lime  *  -  *  53’253 

I  1  ,  * 


100  parts. 

Thornton  lime-done,  paridi  of  Killbryde. — This  is  a  light 
blueidi  clay-coloured  lime-done,  fufceptible  of  a  fine  polifh, 
and  abounding  with  a  great  variety  of  marine  (hells  of  vari¬ 
ous  dzes ;  the  fchidus  contains  an  infinite  number  of  the 
remains  of  fmall  fidies,  (hells,  8cc.  It  yielded  water  and 

carbonic  acid  -  -  43*9I 

/ 

Silex  -  -  4*67 

Clay  -  -  m  5 

Lime  «  «  «  »  5°*  9^  * 


J 00  par 

Crefsbafket  lime-done,  fame  paridi .^-This  done  greatly 
refembles  the  former,  but  poflefles  a  greater  variety  of  quality, 
foinetimes  inferior,  but  contains  very  few  (hells  or  marine 

E  3  remains » 
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remains.  The  following  are  its  component  parts:  water  of 
cryfial  ifation  and  carbonic  acid  -  -  4^‘9 

Clay,  with,  a  far  all  tinge  or  iron  -  -  3*3 

Silex  «■  2'7 

Lime  *  -  *  51’1 


ico  parts, 

Eah-Wood  lime-hone,  from  pari  fir  of  the  fame  name.— 
This  is  a  iliarp  fplinty  lime-itone,  ot  an  even  rradture,  but 
'abounding  with  fmall  fpiculse  of  filex;  when  expofea  to  wet 
for  fome  time  its  furface  becomes  oxydated  like  an  iron  hone. 
It  contains  a  great  number  of  univalve  and  bivalve  fhells, 
and  marine  deeompofition  of  various  kinds,  It  ponefles  not 

I 

the  property  of  failing  into  lime,  unlefs  watered  when  at  a 
red  heat;  it  then  forms  a  coarfe  pulverulent  earth,  of  a  greyifh 
brown  colour,  it  contains  water  and  carbonic  acid  27*42 
Clay  -  373 

Iron  r  “  -  -  5'83 

Silex  -  36*66 

Lime  ~  **  t  26*36 


100  parts. 

Lime-flone  from  the  neighbourhood  of  Kirkintuiloch.— 
The  appearance  of  this  hone  is  more  favourable  than  the* 
former,  though  of  the  fame  inferior  cah ;  it  contains  no  fub- 
llances  foreign  to  itfelf.  Its  conflituent  parts  are,  water  of 


cry  hall  ifation  and  carbonic  acid  -  -  3  7 ’3 

Clay  -  -? 

Iron  -  -  t  3°135 

Silex  -  -  -  ”  .  8’3^ 

Lime  -  38‘7°5 


100  parts. 

Kvlfvth  lime-hone.— This  hone  ig  of  a  dark  blue  colour, 
fmooth  fracture,  and  founds  like  metal  when  hruck  upon, 

|t  abounds  with  the  fin  eft  fpecimens  of  pure  calcareous  fpars, 

frequently 


V 
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frequently  refolvcd  into  transparent  cryftals :  the  chafms 
where  thefe  are  found  are  fometimes  enriched  with  beautiful 


prifmatic  pyritical  cryflals  of  a  flat  foaly  form, 
ponent  parts  of  this  lime- (tone  are  as  follow 
cryftallifation  and  carbonic  acid 
Silex  - 

Lime 


The  com- 
Water  of 
39*5^ 

5*73 

54*75 


ioo  parts. 

From  what  has  been  ftated,  we  are  led  to  inquire  into  the 
caufe  which  produces  effects  fo  widely  different  in  the  fufi- 
bility  and  ftrength  of  crude  iron.  rl  lie  exiflence  of  calcare¬ 
ous,  argillaceous  and  filiceous  earths  in  the  blaft  furnace,  has 
been  mentioned  as  effecting' thefe  changes;  and  it  has  been, 
alfo  noticed  that,  under  certain  mixtures  of  thefe,  determinate 
qualities  of  crude  iron  are  produced. 

If  a  predominancy  of  calcareous  earth  is  ufed  as  the 
ftandard  for  companion,  with  a  local  proportion  of  fuel,  we 
find  that  in  proportion  as  the  lime  is  diminifhed  in  quantity, 
and  clay  added  through  the  medium  of  the  ore,  the  quantity 
of  metal  produced  will.be  lefs,  but  its  ftrength  greatly  in-* 
creafed ;  and  if  the  argillaceous  ores  are  pure,  the  earbona- 
tion  of  the  metal  will  be  little  altered.  Should  ftlice,ous 
mixtures  be  applied  in  place  of  argillaceous,  we  find  that,  in 
proportion  as  lime  decreafes,  and  the  quantity  of  land  in  the. 
furnace  is  augmented,  the  quality  of  the  iron  becomes  let s 
carbonated,  lefs  fufible,  and  its  fmall  portion  of  ftrength 
greatly  impaired  :  fand  through  the  medium  of  the  ore  may 
be  added,  fo  as  to  render  the  iron  as  brittle  as  glafs,  and  as 
white  in  the  frablure  as  filver. 

Again,  let  a  predominancy  of  filiceous  earths  in  the  blaft 
furnace  be  the  ftandard  for  comparifon ;  in  proportion  as  thefe 
are  diminifhed  by  the  addition  of  argillaceous  ores,  the  metal 
will  pafs  from  the  ftate  of  extreme  brittlenefs  and  oxygenation, 
to  a  ftate  comparatively  ftronger  and  containing  more  carbon. 
(Should  calcareous  iron  ftones  be  added,  their  addition  will 

L  a  '  immediately 
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immediately  correct  the  pernicious  effects  of  the  filex,  and 
facilitate  the  carbonation  of  the  metal  3  but  will  not  confer 
any  great  degree  of  additional  ftrength.  Lime  may  be  added 
to  fuch  excefs  as  to  render  the  continuity  of  the  particles  of 
iron  fo  fmall  as  to  be  eafily  divided  into  granulated  mafles, 
’forming  a  true  plumbago. 

From  a  confederation  of  thefe  refults,  we  are  led  to  attri¬ 
bute  to  calcareous  earths  the  property  of  facilitating  the  car¬ 
bonation  of  the  metal  where  an  improper  combination  exifts; 
which  property  is  derived  from  the  carbon  of  the  acid  with 
which  they  are  neutral  ifpd.  To  argillaceous  ores  we  afcribe 
ftrength,  without  having  the  tendency  of  deftroying  the 
carbon,  merely  becaufe  thefe  ores  contain  a  very  confiderable 
portion  of  lime ;  their  union  countera&s  the  natural  fufibility 
impofed  by  lime,  and  at  the  fame  time  is  produ&ive  of 
ftrength.  Siliceous  iron  ftones  are  viewed  lefs  favourably, 
being  nearly  deftitute  of  lime;  the  iron  in  the  furnace 
varies  in  principle  from  the  development  of  its  mixtures, 
and  only  depends  upon  the  quantity  of  carbon  furnifhed  by 
the  fuel  to  become  faturated  with  a  fufficiency  to  conftituts 
fufibility. 

The  exclufive  predominancy  of  lime  and  filex  apart  tends 
in  the  fmelting  procefs  to  reduce  crude  iron  to  its  two 
greateli  extremes  of  quality,  carbonation  and  oxygenation ; 
both  of  which  ftates  are  equally  deftitute  of  ftrength.  Clay 
adis  as  the  reftorer  of  thefe  dilproportions,  and  by  a  happy 
combination  produces  the  medium  of  the  two  extremes, 
which  is  ftrength  and  undiminifhed  quality. 

Were  filiceous  iron  ftones  univerfally  combined  with  a 
larger  portion  of  oxygen  than  the  other  claftes,  another  clue 
would  be  furnifhed  to  explain  why  filiceous  mixtures  were 
lefs  congenial  to  the  exiftence  of  carbon  in  the  blaft  furnace, 
than  thofe  of  lime  and  clay;  and  why  the  metal  obtained 
from  the  former  is  always  more  oxygenated  with  the  fame 
portion  of  fuel  than  that  obtained  from  the  latter.  Although 
|  ana  convinced  that  this  frequently  is  the  cafe,  yet,  as  f  have 
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not  been  able  to  affume  an  extra  fixation  of  oxygen  in  filice- 
ous  iron  ftones  as  an  univerfal  principle,  I  would  not  wifh  to 
apply  it,  in  any  great  degree,  to  the  folution  of  the  prefent 
theory,  feeing  the  caufes  already  advanced  are  fufficient  for 
an  explanation  of  the  whole  phenomenon. 


VIII.  Account  of  Bugs  found  in  hollow  Trees ,  with  Obferva- 
tions  on  that  Phenomenon f  By  S»  Oedman 

It  is  a  well  known  prejudice  among  the  country  people  in 
Sweden,  that  they  believe  the  houfe  bug  takes  up  its  refidence 
in  the  common  yellow  wall  lichen,  which  grows  under  the 
juniper  bufhes,  &c. ;  but,  as  far  as  I  have  been  able  to 
learn,  no  entomologift  ever  yet  found  the  real  houfe  bug  in 
handing  trees,  and  therefore  the  following  new  obfervation 
feems  to  be  worthy  of  attention.  Laft  Auguft  fome  work- 
inen,  who  were  cutting  wood  on  an  ifland  in  Namdo 
Sound,  fat  down  under  a  hollow  alder  tree  in  order  to  eat 
their  dinner.  One  of  them  having  accidentally  made  a  noife 
near  the  trunk,  aroufed  a  bat  (■ vefp .  murinus ),  which  was 
immediately  feen  to  fly  out  from  a  hole  in  the  fide  of  it. 
Being  defirous  to  know  whether  there  were  any  more  animals 
of  the  fame  kind  in  the  trunk,  thefe  wood-cutters  gave  it  a 
violent  ftroke,  and  a  mafs  was  heard  to  drop,  which  one  of 
them  pulled  out  with  his  hand,  and  found  to  confift  merely 
of  bugs.  It  is  impoflible  they  could  be  deceived  in  regard 
to  vermin  fo  well  known;  and  what  rendered  the  circum-r 
Aance  Hill  n^ore  certain,  w^as,  that  they  found  under  the 
wings  of  the  bat,  real  bugs,  which  had  taken  up  their  abode 
there,  together  with  the  ufual  infers  that  infeft  thefe  anir, 
mals.  The  whole  quantity  of  bugs  amounted  to  about  three 
quarts.  M.  Blix,  who  wras  at  great  pains  to  examine  this 
phenomenon  iqore  narrowly,  found  in  the  bottom  of  the 

*  From  New  Tranfaftions  of  the  Academy  of  Sciences  at  Stockholm, 
vol.  X. 
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hollow  tree  two  concave  places  filled  with  ftraw  and  foft 
earth,  in  which  the  bats  probably  kept  their  young;  for  the 
old  ones  when  they  fleep  generally  fufpend  themfelves  by 
the  hooks  of  their  wings.  Some  time  after,  M.  Blix  having 
heard  that  a  bat  had  been  feen  to  fly  into  a  hollow  tree  on 
the  ifland  where  he  refided,  repaired  to  the  place,  and  drove 
from  the  tree  thirtv-feven  bats.  It  accidentally  came  into 
his  head  to  examine  with  a  flick  the  roof  of  their  dwelling 
and  when  he  drew  out  the  flick  he  ohferved  the  end  of  it 
covered  with  bugs.  He  made  no  farther  examination  till  a 
few  days  before  Chrlflmas,  when  the  tree  was  felled;  but  at 
this  time  neither  bats,  nor  bugs  were  to  be  feen.  He,  how¬ 
ever,  discovered  that  this  tree  had  lodged  guefts  of  various 

O  O 

deferiptions;  for  the  lower  part  had  been  inhabited  by  bats;, 
the  roof  of  the  cavity  by  bugs  ;  the  middle  by  nut-peckers, 
and  the  top  of  the  tree  by  a  fquirrel.  It  is  not  altogether 
improbable  that  the  bugs  had  been  carried  thither  from  forne 
habitation  by  the  bats,  eipecially  as  they  were  found,  in  the 
fir  ft  cafe,  on  an  ill  and  totally  iepa  rated  from  the  continent, 
and  on  which  there  was  not  a  fingle  houfe.  It  is  more  diffi¬ 
cult  to  explain  how  Inch  a  multitude  of  bugs  could  find, 
iiourifhment  on  two  or  three  dozen  of  bats;  but  infiances 
have  been  known  of  flone  building's  infefied  with  fuch  ver- 

O 

min,  remaining  above  a  year  uninhabited,  and  yet  thefe  in¬ 
fects,  fo  far  from  being  extirpated,  have  not  even  been  lefTened. 
Vv  e  can  fcarcely  then  give  any  other  explanation,  than  by 
fuppofing  that  bugs  eat  each  other  when  they  have  no  other 
Bouriffiment;  and  that  the  lofs  thence  occafioned  is  fup plied 
by  their  great  multiplication.  The  caufe  why  no  bug's 
were  found  when  the  lafi  mentioned  tree  was  felled,  may 
have  been,  that  they  were  deftroyed  by  the  birds.  In  confir¬ 
mation  of  the  above,  M.  Carlfon  adds  the  following  circum- 
fiance  :  “  In  the  year  1777,”  fays  lie,  £C  I  found  an  old 
rotten  flake,  that  had  been  ufed  for  a  fupport  in  a  hedge, 
which  was  fo  covered  with  houfe  bugs  that  it  refembled  an 
ant-hill :  il  lay  at  a  great  diftance  from  either  houfes  or  gar- 
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dens-  I  inquired  whether  this  flake  had,  at  any  time, 
formed  part  of  a  building,  or  been  near  one ;  but  l  was  ab¬ 
jured  by  a  peafant  that  he  had  cut  it  down  not  far  from  the 
fpot,  and  that  it  had  never  been  employed  for  any  ether  pur* 
pofe.  As  this  (lake  was  not  hollow,  and  could  afford  no 
fir  el  ter  to  bats,  it  does  not  appear  how  thefe  bugs  could  be 
conveyed  to  it  from  a  houfe.  There  is  reafon  to  conjecture, 
rather,  that  thefe  infects  live  and  propagate  even  in  timber. 
That  they  are  able  to  endure  the  winter  cold  is  beyond  all 
doubt.  I  expofed  a  piece  of  furniture  to  the  open  air  for 
three  years,  and  every  fumrner  bugs  were  obferved  upon  it 
in  great  abundance. 


IX.  Obferv ations  on  Animal  Elett'ricity  ;  being  the  Subjlance 
oj  two  Letters  from  A.  Volta  to  ProfeJJ'or  Gken  *. 

If  a  till  bafon  be  filled  with  foap-fuds,  lime-water,  or 
a  ftrong  ley,  which  is  ft  ill  better,  and  if  you  then  lay  hold 
of  the  bafon  wi  h  both  your  hands,  having  fir  ft  moiftened 
them  with  pure  water,  and  apply  the  tip  of  your  tongue  to 
the  fluid  in  the  bafon,  you  will  immediately  be  fenflble  of  an 
acid  tafte  upon  your  tongue,  which  is  in  con  tael  with  the 
alkaline  liquor.  This  tafte  is  very  perceptible,  and,  for  the 
moment,  pretty  ftrong  $  but  it  is  changed  afterwards  into  a 
different  one,  lefs  acid  but  more  faline  and  pungent,  until  it 
at  laft  becomes  alkaline  and  fharp  in  proportion  as  the  fluid 
ads  more  upon  the  tongue,  and  as  the  activity  of  its  peculiar 
tafte  and  its  chemical  power,  more  called  forth,  produce  a 
greater  effect  in  regard  to  the  fetifation  of  acidity  occaftoned 
by  the  ftream  of  the  eleCtne  fluid,  which,  by  a  continued 
circulation,  paffes  from  the  tin  to  the  alkaline  liquor,  thence 
to  the  tongue,  then  through  the  perfon  to  the  water,  and 
thence  to  the  tin  again.  I  explain  the  phenomenon  in  this 

*  From  Nates  Journal  dee  Phy/ik}  vol.  iff.  p.  4)  aritl  vol.  iv.  p-  1. 
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manner,  according  to  my  principles  ;  and  indeed  it  canmot 
be  explained  in  any  other,  as  every  thing  tends  to  confirm 
my  affertion,  and  to  prove  it  in  various  ways.  The  contact  of 
different  conductors,  particularly  the  metallic,  including 
pyrites  and  other  minerals  as  well  as  charcoal,  which  I  call 
dry  conductors,  or  of  th ejirjl  clafs ,  with  moift  conductors, 
or  conductors  of  the  J'econd  clafs ,  agitates  or  dillurhs  the  elec¬ 
tric  fluid,  or  gives  it  a  certain  impulfe,  Do  not  afk  in  what 
manner :  it  is  enough  that  it  is  a  principle,  and  a  general 
principle.  This  impulfe,  whether  produced  by  attraction  or 
any  other  force,  is  different  or  unlike,  both  in  regard  to  the 
different  metals  and  to  the  different  moift  conductors,  fo  that 
the  direction,  or  at  lealt  the  power,  with  which  the  eleCtric 
fluid  is  impelled  or  excited,  is  different  when  the  conductor 
A  is  applied  to  the  conductor  B,  and  to  another  C.  In  a 
perfeCt  circle  of  conductors,  where  either  one  of  the  fecond 
clafs  is  placed  between  two  different  from  each  other  of  the 
■firfl:  clafs,  or,  eontrariwife,  one  of  the  firfl  clafs  is  placed, 
between  two  of  the  fecond  clafs  different  from  each  other, 
an  eleCtric  ftream  is  occafloned  by  the  predominating  force 
either  to  the  right  or  to  the  left- — a  circulation  of  this  fluid, 
which  ceafes  only  when  the  circle  is  broken,  and  which  is 
renewed  when  the  circle  is  again  rendered  complete.  This 
method  of  connecting  the  different  conductors  will  be  more 
readily  comprehended  by  turning  to  the  figures,  (plate  I,) 
where  the  capital  letters  denote  the  different  conductors  or 
exciters  ( moteurs )  of  the  firfl;  clafs,  and  the  fmall  letters  thofe 
of  the  fecond  clafs.  Fig.  i  and  3  exprefs  the  two  cafos 
above  mentioned. 

I  confkler  it  as  almoft  fuperfluous  to  obferve,  that  when  the 
circle  confifts  merely  of  two  kinds  of  conductors,  however 
different  or  however  numerous  the  pieces  may  be  of  which 
each  confifts  (as  fig.  3,  4,  5  and  6),  two  equal  powers  are 
oppofed  to  each  other ;  that  is,  the  eJeCtric  fluid  is  impelled 
Wfth  equal  force  in  two  different  directions,  and  confequently 
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no  fir  earn  can  be  formed  from  right  to  left,  or  contraiiwife- 
capable  of  exciting  convullive  movements. 

There  are  other  cafes,  however,  and  other  modes  of  com¬ 
bination,  where  the  powers  are  equally  in  equilibrium,  and 
where  no  current  of  the  electric  fluid  can  take  place;  or,  at 
leaf!:,  none  of  fuch  a  force  as  to  make  an  impreffion  on  the 
tendereft  nerves,  or  to  excite  any  convullive  movement  in  the 
bell:  prepared  frog  that  may  be  placed  in  the  circle,  notwith- 
ftanding  the  intervention  of  two  or  more  different  kinds  of 
metals.  This  is  the  cafe  when  each  of  thefe  metals  is  placed 
between  two  moilf  conductors,  or  of  the  fecond  clafs,  and 
which  are  very  nearly  of  the  fame  kind,  as  fig.  7  ;  or  when, 
in  a  circle  of  three  pieces,  two  of  them  of  the  fame  metal, 
and  one  of  a  different  metal,  are  fo  conneded,  that  the  latter 
is  immediately  between  the  other  two,  as  fig.  8. 

When  one  of  the  ends  of  the  middle  piece  of  metal  A  is 
immediately  applied  to  one  of  the  two  pieces  Z,  but,  inftead 
of  immediately  touching  with  the  other  end,  the  other  piece  Z 
touches  an  intermediate  condudor  of  the  fecond  clafs,  either 
great  or  fmall,  either  a  drop  of  water,  a  piece  of  raw  or  boil¬ 
ed  fielh,  or  of  fponge  not  moift,  pa  lie  of  meal,  jelly,  foap, 
cheefe,  or  the  white  of  an  egg  boiled  to  hardnefis,  in  this 
new  combination,  reprefen  ted  by  fig.  9,  (where  a  condudor 
of  the  fecond  clafs  m  is  between  two  of  the  firlt  clafs,  A  and  Z) 
the  powers  are  no  longer  oppofed  to  each  other ;  and  this  is 
fufficient  to  determine  an  eledric  ftream.  When  g9  there¬ 
fore,  in  fig.  9,  is  a  prepared  frog,  it  will  always  be  violently 
agitated  as  often  as  this  circle  is  made  complete. 

It  may  be  readily  perceived  that  the  two  laff  experiments, 
reprefented  by  fig.  8  and  9,  coincide  with  thofe  announced 
by  M.  Humboldt,  where  a  drop  of  water,  a  fmall  bit  of  frefh 
meat,  or  a  very  thin  ftratum  of  any  fluid,  performs  the  whole 
wonder.  When  another  drop  of  water,  or  any  other  aqueous 
condudor,  is  applied  betwen  the  other  end  of  A  and  the 
other  correfponding  piece  Z  (as  (hewn  fig.  10),  each  piece 
of  metal  is  infulated,  as  I  {hail  exprefs  it,  between  two 

aqueous 
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aqueous  conductors  :  but  then  the  powers  from  right  to  left, 
and  from  left  to  right,  are  again  completely  oopof-d  to  each 
other;  consequently  the  eleCtric  itreain  is  impeded, and  the 
frog  remains  without  any  movement.  It  is,  therefore,  abfo- 
liitely  neceuary  that  two  different  metals  or  conductors  of  the 
firil  clafs  fhould  he  in  immediate  contadt  with  each  other, 
on  the  one  fide,  while  wi  n  their  oppofite  ends  they  touch 
conductors  of  the  fecond  clafs. 

We  might  confider  tins  mutual  contact  of  two  different 
metals  as  the  immediate  caufe  which  puts  the  eleClric  fluid 
in  motion,  in  (lead  of  aicribing  that  power  to  the  contact  of. 
the  two  metals  with  the  moift  conductors.  Thus,  for  ex¬ 
ample,  in  fig.  i,  inltead  of  admitting  two  different  actions, 
at  leaft,  in  regard  to  the  magnitude  of  the  power,  one  where 
A  comes  in  contact  with  a,  and  another  where  Z  comes  in 
contact:  with  a  alfo,  by  which  an  electric  current  arifes  in 
the  direction  from  Z  to  A,  we  might  fuppole  only  one  ac¬ 
tion  at  the  point  where  A  comes  in  contact  with  which 
impeils  the  fluid  in  that  direction.  In  both  fuppofitions  the 
refill t,  as  may  be  easily  feen,  is  the  fame.  But  though  I 
have  reafons  for  adopting*  the  firft  as  true  rather  than  the  fe¬ 
cond,  yet  the  latter  reprt  fonts  the  propofition  with  morefim- 
plicity,  and  it  may  be  convenient  to  adhere  to  it  in  the  ex¬ 
planation,  as  it  affords  a  readier  view  of  it.  We  may  then 
fay,  that  in  the  cafes  -of  fig.  3,  4,  5,  6,  7  and  10,  no  effect 
will  be  produced,  becaufe  here  there  is  no  mutual  contact  of 
different  metals  :  that  the  effect  alfo,  according  to  fig.  8,  will 
be  null,  becaufe  A,  on  two  oppofite  tides,  is  in  corn  act  with 
Z  and  Z,  and  the  aCtions  therefore  are  in  equilibrium ;  and 
Iafily,  that  an  electric  current  will  beoccaficned  in  fig.  9,  by 
the  action  which  a  riff  s  from  the  contact  of  A  and  Z,  and 
which  is  counteracted  by  no  other  contact  of  the  like  kind. 

Having  feen  the  refid t  of  employing  three  pieces  of  metal, 
or  conductors  of  the  firit  clafs,  viz.  two  of  one  kind  and  one 
of  a  different,  when  combined  fomeiimes  in  one  way  and 
fometinies  in  another  with  conductors  of  the  fecond  clafs,. 

6  we 
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we  ill  all  now  try  what  will  be  the  remit,  according  to  mv 
principles,  with  four  pieces  of  inetal,  two  of  which  are  of 
one  kind ;  for  example,  zinc,  when  connected  with  moifl 
conductors  of  different  kinds. 

I  lhall  firft  obferve,  that  when  they  are  connected  in  a  cir¬ 
cle,  as  at  fig.  11,  the  powers  which  endeavour  to  put  the 
eleCtric  fluid  in  a  dreaming  movement  will  be  oppofed  to 
each  other,  and  in  perfeCt  equilibrium,  and  that  confcquent- 
ly  no  movement  can  take  place  in  the  frog,  here  fuppofed  to 
be  the  moifl  conductor  a  or  a  part  of  it,  however  irritable: 
and  well  prepared  it  may  be  ;  and  if  the  experiment  be  made 
with  accuracy  and  the  neceflary  precaution,  fo  that  the  me¬ 
tals,  in  particular,  be  very  clean  and  dry  at  the  points  of  con¬ 
tact,  it  will  perfectly  confirm  what  I  have  above  faid  :  the 
frog  will  experience  no  agitation,  no  convulfive  movement. 

Thefe  movements,  on  the  other  hand,  took  place,  as  might 
be  forefeen  from  my  principles,  as  often  as  I  omitted  one  of 
the  middle  pieces,  or  changed  the  order. 

The  conductors  of  the  fecond  clafs,  which  in  all  the  figures 
are  denoted  by  fmall  letters,  may  be  cups  with  water,  in  which 
the  ends  of  the  pieces  of  metal  denoted  by  the  large  letters  are 
immerfed ;  or  fponges  or  other  bodies  which  have  imbibed 
aqueous  moifture.  They  may  be  either  large  or  fmall ;  and 
may  confift  of  one  or  more  pieces,  provided  they  be  in  pro¬ 
per  contaCt :  they  may  alfo  be  perfons,  if  their  fkin  be  moifl- 
ened  at  the  places  of  contaCt,  &c.  By  the  laft  method  the 
experiments  will  be  very  beautiful  and  incefiant,  when  the 
;  circle  conflfts  of  three  or  more  perfons  (I  have  formed  it  fre¬ 
quently  of  ten  and  even  more) ,  of  two' or  more  frogs  pro¬ 
perly  prepared,  and  of  four, pieces  of  metal,  two  of  fllver  and 
two  of  iron,  tin,  and  particularly  zinc.  The  change  of 
effe&,  when  you  chance  the  connection,  is  finking, 

.  Let  the  petition  be  as  reprefented  in  fig.  12,  where  g  is 
the  prepared  frog,  which  the  two  perfons./),  />,  hold  in  their 
hands,  one  on  the  one  fide  by  the  feet,  and  the  other  on  the 
oppofite  by  the  rump.  Z,  Z  are  two  plates  of  zinc,  which 


are 


64  Volta  on  Animal  lActlrlcitj. 

are  held  alfo  by  thefe  perfons,  and  A,  A,  two  pieces  of  {iWeff 
which  are  held  by  a  third  perfon,  denoted  alfo  by  p.  It  muff 
not  be  forgotten  that  the  hands  lliould  be  very  liioift,  as  the 
dry  fkin  is  not  a  conductor  fufficiently  ftrong.  As  in  this 
chain  the  aftions  of  the  ele&ric  exciters  are  oppofed  to  each 
other  and  in  exadt  equilibrium,  as  may  be  readily  perceived, 
no  convulfion  or  agitation  in  the  frog  will  take  place. 

Now,  let  one  of  the  metallic  pieces  A,  Z,  which  ftand  be- 
tween  the  two  perfons  p ,  p ,  or  between  any  other  moift  con-* 
dudtors,  be  left  in  combination  as  it  is ;  and  let  the  pofition 
of  the  two  other  metallic  pieces  A,  Z,  be  reverfed,  by  convert¬ 
ing  fig.  12  into  fig.  13  (fo  that  the  adtions,  inflead  of  being 
contrary,  will  adt  together  to  impel  the  eledtric  fluid  to  one 
fide  or  to  produce  the  fame  current) ;  or  introduce  between 
A  and  Z  another  perfon,  or  any  other  condudtor  of  the  fe- 
cond  clafs,  fo  that  the  chain  be  formed  as  in  fig.  14;  or  take 
away  one  of  the  pieces  A,  Z,  in  fig.  12,  and  make  the  chain 
like  thofe  of  fig.  15  and  175  or,  in  the  laft  place,  remove  the 
whole  two  pieces  A,  Z,  either  in  the  one  or  the  other  fide,  as 
reprefented  fig.  17  (by  which  means  it  will  correfpond  with 
fig.  1,  as  the  whole  chain  p3  g,  py  p ,  may  be  confidered  as  a 
fingle  moift  condudtor  of  the  fccond  clafs) ;  in  all  thefe  com¬ 
binations,  which  are  reprefented  by  fig.  13,  14,  13,  16,  and 
17,  the  actions  arifing  from  the  metallic  contacts  are  no 
longer  contrary  to  each  other,  or  in  equilibrium,  as  they  were 
in  fig.  12  ;  confequently  an  electric  ftream  is  produced,  and 
the  frog  g,  which  I  fuppofe  to  be  properly  prepared,  and 
which  forms  a  part  of  the  chain,  will  be  violently  agitated  as 
often  as  the  circle,  when  broken  at  any  one  place,  particu¬ 
larly  between  metal  and  metal,  is  again  reftored. 

In  regard  to  the  experiment  where  a  moift  conductor,  or 
one  of  the  fecond  clafs,  is  to  be  introduced  between  the  two 
pieces  A,  Z  (fig.  14),  that  is,  between  two  different  metals,  a 
drop  of  water,  or  a  fmall  bit  of  moiftened  fponge,  or  a  thin 
fi rat um  of  any  fluid,  foap,  or  any  other  vifeous  matter,  will 
be  quite  fufficient,  as  I  have  already  obferved  refpedting  fig.  9. 

This 
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Hiis  furprifing  experiment  I  generally  make  in  fuch  a  man¬ 
ner,  that,  inftead  of  the  piece  of  metal,  I  employ  a  cup  of 
fpooii  filled  with  water,  and  theti  caufe  the  perfon  who  holds 
the  perfectly  dry  and  pure  flick  of  tin  to  touch  with  that 
flick  fometimes  the  perfe&Iy  dry  Tides  of  the  fpoon  or  cup, 
and  fometimes  the  water  contained  in  them.  It  is  wonder¬ 
ful  to  fee,  that  as  by  the  latter  method  the  violent  agitation 
of  the  frog  never  ceafes,  the  firfl  method,  which  eorrefponds 
with  fig.  12,  does  not  produce  the  leafl  irritation;  unlefs  by 
accident  there  be  a  finall  drop  of  water,  or  a  thin  flratum  of 
moiflure,  at  the  place  of  contaCt,  by  which  the  cafe  repre- 
fented  fig.  14  would  ,be  reflored.  This  may  ferve  to 
fliew  with  what  care  and  attention  the  experiment  mu  ft  be 
made,  in  order  to  guard  againft  error  or  deception,  which 
might  fo  eafily  arife,  and  every  where  exhibit  anomalies. 

When  I  introduce  water  or  any  other  lnoift  body,  great 
or  fmall,  not  merely  between  one  pair  of  metallic  pieces 
Z,  as  fig.  14,  but  between  two  pairs*  as  reprefented  fig.  18, 
each  piece  of  metal  is  between  like  moifl  conductors,  and 
by  thefe  means  all  the  aCtions  are  again  rendered  contrary  or 
brought  into  equilibrium  ;  or,  according  to  the  other  mode 
of  viewing  the  matter,  there  is  no  longer  any  action,  for  want 
of  the  mutual  contact  of  two  different  metals,  which,  as  we 
have  feen,  is  certainly  neceffary  to  excite  an  eleCtric  cur¬ 
rent;  and  it  is  always  found  that  the  frog  experiences  no 
agitation* 

I  fhall  not  enlarge  farther  on  thefe  combinations,  which 
.may  be  varied  ad  infinitum  with  a  greater  number  of  me¬ 
tallic  pieces,  and  by  which  one  may  be  enabled  to  foretel  the 
-phenomena  which,  according  to  my  principles,  will  always 
be  found  to  take  place.  It  will  be  fuffieient,  for  the  prefent, 
to  draw  this  conclulion,  that  in  a  circle  confifling  merely 
fif  two  conductors,  however  different  they  may  be,  their 
mutual  contact  can  produce  no  eleCtric  flream  fuffieient  to 
excite  fenfibility  or  mufcular  movement;  and  that,  on  the 
contrary,  this  eHeCi  infallibly  follows  as  often  a,s  the  chain  is 

Vox.,  IV.  if  formed 
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formed  of  three  conductors,  one  of  one  clafs,  and  two  dif¬ 
ferent  from  each  other  of  another  clafs,  which  come  into 
mutual  contaCt  with  each  other,  and  that  tins  cfieCt  will  bo 
ftronger  the  greater  the  difference  is  between  the  latter ;  that 
in  other  cafes,  where  there  are  more  than  three  different 
conductors,  the  effeCt  either  is  not  produced  or  will  be  pro¬ 
duced  in  different  degrees,  according  as  the  forces,  called 
forth  by  the  different  combinations,  which  will  be  expanded 
at  each  heterogeneous  contact,  and  which  are  often  in  op- 
pofition  and  endeavour  to  impel  the  eleCtric  fluid  in  oppoflta. 
directions,  are  perfectly  in  equilibrium  with  each  other, 
(which  muff  be  a  very  rare  cafe)  or  when  the  fum  of  thofe 
which  exert  themfelves  in  one  direction  is  more  or  Itfs  ex¬ 
ceeded  by  the  fum  of  thole  which  aCt  in  another  direction. 

I  fhall  here  however  leave  the  two  complex  combinations, 
and  return  to  the  Ample  cafes/  thofe  with  three  different 
conductors,  reprefented  by  flg.  I,  which  are  more  demon- 
ftrative ;  or,  in  other  words,  thofe  with  two  different  metals 
or  conductors  of  the  firft  clafs  which  are  in  contaCt  with, 
each  other,  and  are  applied  on  the  other  fide  to  moifl:  con¬ 
ductors  or  conductors  of  the  fecond  clafs.  1  his  method  h&s 
been  commonly  employed  fince  GalVani’s  difeovery,  and  ift 
in  exaCt  proportion  with  the  diverfity  of  metals  on  which  h 
conflder  the  whole  phenomena  to  depend. 

The  other  method  of  combination,  which  is  exprefied  hj 
fig.  2,  or  that  of  a  metal  placed  between  two  different  trtoift 
conductors,  for  example,  between  water  on  the  one  fide, 
and  an  aqueous,  faponaceous,  or  fa-line  fluid  oil  the  other, 
I  difeovered  in  the  autumn  of  1794;  and  though  fince  that 
period  I  have  repeated  the  much  varied  experiments  of  dif¬ 
ferent  perfons,  both  foreigners  and  others,  among  which 
-was  that  of  M.  Humboldt,  and  though  I  wrote  to  feveral 
eorrefppndents  refpeCting  it,  that  light  has  not  yet  been 
thrown  on  this  new  phenomenon  which  it  leems  to  defer/e. 

The  lingular  circumftance  before  mentioned,  in  regard  to 
the  acid  tafte  when  the  tongue  is  brought  into  contact  with 
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ftn  alkaline  liquid,  belongs,  as  you  may  perceive,  to  this  fe- 
cond  method  of  exciting  the  electric  fluid  and  putting  it  in 
circulation  (if  the  tin  veffel  be  touched  on  the  outfide  by  the 
hand  moiflened  with  water,  and  on  the  infide  by  the  alka¬ 
line  liquor),  and  {hews  that  this  current  is  no  lefs  lirotig  and 
adtive  than  that  excited  by  the  firft  method,  viz.  by  employ¬ 
ing  two  fufficiently  well  chofen  metals,  fuch  as  lead  and 
copper,  iron  and  {liver,  zinc  and  tin.  I  muff  here  obferve, 
that  though  with  tin  alone,  placed  between  water  and  an 
alkaline  liquor,  you  obtain  nearly  the  effect  which  is  produced 
by  two  of  the  mod  different  metals,  as  fiver  and  zinc,  com¬ 
bined  with  any  conductor  whatever  of  the  fecond  clafs  ;  you 
can  obtain  the  fame,  and  even  in  a  higher  degree,  with  iron 
alone  or  filver  alone,  when  the  iron  is  introduced  between 
water  on  the  one  fide  and  nitrous  acid  on  the  other,  or 
when  the  filver  is  applied  between  water  and  a  folution  of 
fulphure  of  pot-afh. 

If  you  take  a  frog,  the  head  of  which  has  been  cut  off, 
and  which  has  been  deprived  of  all  life  by  thrufting  a  needle 
into  the  fpinal  marrow,  and  immerfe  it,  without  {binning  it, 
taking  out  the  bowels,  or  any  other  preparation,  into  two 
glaiies  of  water,  the  rump  into  one,  and  the  leg  into  the 
other  as  ufual,  it  will  be  ftrongly  agitated  and  violently  con¬ 
voked  when  you  connect  the  Water  in  both  glaffes  by  a  bow 
formed  of  two  very  different  metals,  fuch  as  filver  and  tin  or 
lead,  or,  what  is  better,  filver  and  zinc;  but  this  will  by  no 
nieans  be  the  cafe  when  the  two  metals  are  lefs  different  in 


regard  to  their  powers,  fuch  as  gold  and  filver,  filver  and 
copper,  copper  and  iron,  tin  and  lead.  But  what  is  more, 
the  effedt  will  be  fully  produced  on  this  fo  little  prepared  frog 
when  you  immerfe  in  one  of  the  two  glaffes  the  end  of  a 
k°w  merely  of  tin  or  zinc,  and  into  the  other  glafs  the 
other  end  of  this  bow  which  has  been  rubbed  over  with  a 
Jdtle  alkali.  You  may  perform  the  experiment  {fill  better 
Ulth  an  iron  bow,  one  end  of  which  has  been  covered  with  a 

V  z  •  drop 
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drop  or  thin  coating  of  nitrous  acid ;  and  beyond  all  expec- 


t action,  when  you  take  a  filver  bow  having  a  little  fulphure  o 

pot-a{h  adhering  to  the  end  of  it. 

Fig  iq  reprefents  the  form  of  this  experiment,  where  g 
is  the  frog,  *,  a  the  two  glafles  with  water,  A  the  bow  formed 
©f  one  {ingle  metal,  and  m  the  drop  or  a  thin  ftratum  of  a 
mucous,  fafine,  &c.  fluid  with  which  the  bow  has  been  rub¬ 
bed  over,  and  which  on  this  fide  i;s  between  the  metal  and 

the  water. 


FTo  be  continued.! 


X.  Agenda,  or  a  Collettion  of  Obfervations  and  Researches 
the  Refults  of  which  may  ferbe  as  the  Foundation  for  i 
Theory  of  the  Earth.  By  M.  de  Saussure*. 

[Continued  from  page  299  of  Vok  III.] 


CHAP.  XV. 

Obfervations  to  be  made  on  primitive  Mountains.  j 

T  X'V  HETHER  there  be  any  exception  to  the  gen<: 
r!ly  received  opinion,  that,  in  primitive  mountains,  rj 
veftiges  are  difcovered  of  organifed  bodies.  .  .  I 

2.  Whether  it  be  true  that  in.thefe  mountains  no  indie 

tions  are  found  of  bitumen  or  marine  fait. 

,  To  endeavour  to  determine  the  refpeftive  ages  of  t 
different  kinds  of  primitive  mountains ;  both  compomj 
fuch  as  granite,  porphyry,  gneifs ;  and  Ample,  as  hate,  f| 

pentine,  and  primitive  calcareous.  .  .  I 

4  Whether,  in  particular,  it  be  certain  that  granite  is  i| 

moft  ancient  (tone  of  all  thofe  which  form  the  outer  crufij 
our  globe,  fo  that  it  is  never  found  placed  above  {fuQcrpoj I 
other  kind  of  {tone. 
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5.  Whether  the  large  mountains  compofed  of  granite  in 
<tme  mafs,  even  the  beft  chara&rifed,  do  not  give  certain  in¬ 
dications  of  ftratification  or  divifions  by  ftrata,  though  lefs 
regular  than  thofe  of  fchiftous  mountains. 

6.  Whether  in  the  bafes  of  granite  mountains  the  mani- 
feftation  of  ftrata  be  not  hurt  by  the  number  of  fiflures,  or 
fpontaneous  and  irregular  divifions. 

y .  Whether,  even  in  the  feparate  blocks  of  granite,  an  at¬ 
tentive  eye  does  not  difcover  fome  veins  of  mica,  which  af¬ 
fect  the  fame  direction,  and  fuch  veins  as  induce  the  work¬ 
men,  who  wifh  to  make  mill-ftones  or  other  works  more  ex- 
tenfive  in  one  direction  than  another,  to  prefer  attacking  the 

fione  in  a.  determined  direction. 

8.  Whether  the  indications  of  the  ftratification  are  not 
obferved  in  the  interior  part  of  granite  mountains,  as  well  as 
near  their  furface. 

8.  A.  Whether  among  the  granites  in  a  mafs,  and  thofe 
decidedly  veined,  there  are  not  found  fuch  intermediary 
ftiades  that  it  is  difficult  to  mark  the  line  of  feparation. 

9.  To  determine  the  diftinguiffiing  chara&ers  of  granites 
of  modern  formation. 

11.  To  afcertain  the  truth  of  the  affertion  of  the  Pliny  of 
France,  that  in  proportion  as  people  dig  into  a  mountain, 
the  fummit  and  hides  of  which  confift  of  granite,  the  granites, 
inftead  of  being  found  more  folid  and  more  beautiful  the 
farther  they  advance,  change,  on  the  contrary,  below  a  cei- 
tain  depth,  lofe  themfelves,  and  at  laft  vanifh  by  gradually 
affuming  the  cOarfe  [brute)  nature  of  the  live  quartzy  rock  . 

12.  Whether  it  be  true  that  each  primitive  mountain  is 
generally  compofed  of  one  Angle  ftone,  and  of  the  iame  nature. 

13.  To  examine  whether  there  be  found  on  the  primitive 
mountains,  at  great  heights,  the  fcattered  w leeks  q!  fecondary 
mountains.  For  my  part,  I  never  found  any. 

J4.  Whether  primitive  calcareous  ftone  be  found  always 

*  Mineraux,  p.  105. 
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with  a  granulated  fra&ure,  or  the  form  of  a  faline  marble, 
srd  never  under  a  compact  form. 

13.  Ought  the  porphyric  fchift  of  Werner,  or  the  porphyre. 
fchijleux  a  pate  of  primitive  petro-filex,  to  be  confidered  ass 
primitive  or  fecondary  ?  The  fame  queftion  in  regard  to  the 
mandeljiein  or  amygdaloid. 

16.  Is  it  fully  afeertained,  as  I  thought  I  obferved  in  the 
Alps,  and  M.  de  Fichtel  in  the  Carpathian  mountains,  that 
there  e^ifls  pudding-ftone  or  free-ftone,  if  not  primitive,  at 
lead  of  a  formation  anterior  to  that  of  all  the  other  fecondary 

fiones  ? 

17.  Were  the  granites  in  a  mafs  firft  depofited,  becaufe 
they  were  lefs  foluble?  and  did  they  cryftallife  after  the 
quantity  or  diffolving  force  of  the  waters  began  to  diminifh  ? 
and  was  it  for  a  contrary  reafon  that  the  gneifs,  mica  and 
magnefian  ftones  cryftallifed  later  ? 

CHAP.  XVI. 

Ohfervations  to  he  made  on  Tranfitions . 

1.  To  obferve  the  intermediary  genera  and  fpecies  of 
foffils,  between  one  genus  or  one  fpecies  of  fofiil,  and  the 
genera  and  fpecies  which  have  the  greateft  refemblance  to 
them. 

2.  To  obferve,  above  all,  the  tranfitions  through  which 
nature  has  paffed,  when,  having  produced  one  genqs  or  one 
order  of  mountains,  (lie  began  to  produce  a  different  genus  or 
order ;  for  there  is  no  change  of  order  which  has  not  been 
the  effedt  of  a  revolution;  and  it  is  in  the  tranfitions  that 
traces  of  thefe  revolutions  are  to  be  found. 

3.  Thus  we  often  fee  ftrata  of  free-ftone  or  pudding-ftone 

interpofed  between  the  primitive  and  fecondary  mountains; 
hreches  are  feen  to  form  the  moft  elevated  ftratupi,  and  con- 
frequently  the  neweft  of  fome  calcareous  mountains.  We 
muft  ftudy  then  the  nature,  dimenlions  and  pofition  of  thefe 
remarkable  ft  rata*  * 
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4,  Having  found  thefe  tranfitions,  or  any  others,  in  fome 

mountains,  if  they  are  not  then  found  in  other  mountains, 

you  rauft  examine  whether  their  ab fence  does  not  arife  from 
* 

their  having  been  deftroycd ;  veftiges  of  them  are  to  be 
fought  for;  and  if  it  appears  that  they  never  exifted,  you  rouft 
endeavour  to  difcover,  in  the  nature  and  pofitiun  of  the 
mountains,  what  may  have  been  the  caufe  of  their  ab  fence 

[To  be  continued.] 


XI.  OhJ'crv ations  on  the  Manufacture  of  the  Jlcetite  of  Copper 
or  Verdigrife ,  Verdcti  &  c.  If  J.  A,  Ch  apt  a  L.f 

The  acetite  of  copper  is  one  of  the  preparations  of  that 
metal  moil  frequently  tiled  in  the  arts.  It  is  not  only  one  of 
the  principal  refources  of  painting,  but  upon  many  occafions 
is  employed  with  great  advantage  in  dyeing.  Almoft  all  the 
oxydes  of  copper  obtained  by  the  action  of  faline  fub fiances 
have  a  blue  colour,  more  or  lefs  inclining  to  green,  and 
almoft  all  the  neutral  falts  corrode  the  metal,  and  produce 
that  oxyde  which  is  called  verdigrife^  It  is  fufticient  to 
bring  them  into  contact  with  the  copper,  or  to  immerfe  the 
metallic  plates  in  a  faline  folution,  and  afterwards  to  expoie 
them  to  the  air  to  dry. 

Thofe  acids  which  oxydate  the  copper  by  their  decompo- 
fition,  produce  an  eftedf  like  that  of  neutral  falts.  ihe  oxyde 
is  of  a  foft  blueifti- green  colour;  their  adfion  is  fo  fpeedy, 
that  if  the  copper  be  expofed  to  the  vapour  or  them  for  fome 
minutes  its  furface  will  be  immediately  oxydated.-  The 
oxygenated  muriatic  acid  produces  that  effect  as  well  as  the 
vapour  of  the  nitric  acid,  and  even  thofe  of  the  fulphuric 
acid.  A  phenomenon  which  cannot  efcape  the  eye  of  an 

*  The  bed  method  of  obferving  mountains,  in  order  to  acquire  a  tho¬ 
rough  knowledge  of  them,  is,  not  to  confine  oneself  merely  to  follow  the 
valleys,  but  to  interfeft  alfo,  as  much  as  portable,  the  principal  chains  and 

the  branches  detached  from  them  in  the  direction  of  their  breadth.  C. 

■ 

f  From  Anrvales  do  Chimie,  No.  LXXV* 
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obferver,  is,  that  the  oxydes  of  copper  obtained  by  fire  are 
very  different  from  thofe  produced  by  the  decompofition  of 
acids  on  that  metal.  The  colour  of  them  is  grey,  in  head  of 
being  green ;  and  when  the  calcination  is  continued  a  long 
time  at  a  violent  heat,  they  may  be  concentrated  to  a  red 
oxyde  of  a  blood  colour.  This  phenomenon  was  obferved 
by  Kunckel  in  his  chemical  laboratory. 

Saline  fubftances  are  not  the  only  ones  capable  of  oxydat- 
ing  copper  green.  All  oils  and  fat  matters  produce  the  fame 
effeCt .  Even  water,  when  left  for  a  confiderable  time  lit 
copper  veffels,  caufes  an  oxydation.  But  what  will  appear 
very  extraordinary  is,  that  the  greater  part  of  thde  fubftances 
have  no  fenfible  effeCt  upon  copper,  except  when  cold, 
Thofe  falts  even  which  corrode  that  metal  when  left  at  reft: 
in  veffels,  do  not  attack  it  in  fo  fenfible  a  manner  when  in  a 
ftate  of  ebullition, 

Of  all  the  preparations  of  copper  by  oxydation,  there  is 
none  more  valuable  than  that  made  by  vinegar.  All  the 
verdigrife  ufed  in  commerce  is  prepared  by  that  acid,  and  it 
is  at  Montpellier  in  particular  and  in  the  neighbourhood,  that 
the  manufactories  of  it  are  eftabliffied.  In  the  Memoirs  of 
the  Academy  of  Paris  for  1730  and  1753,  may  be  feen  a  very 
•ex aCt  defcription  of  the  procefs  then  followed  at  Montpellier 
for  making  verdigrife ;  but  as  that  procefs  has  been  much 
improved,  and  as  at  prefent  the  hulks  of  grapes  are  employed 
inftead  of  the  ftalks,  a  method  far  more  economical,  fince 
wine  is  no  longer  ufed,  the  following  account  of  the  man¬ 
ner  of  manufacturing  verdigrife,  as  now  praCtifed,  may  be  of 
utility  to  the  public. 

The  firft  materials  ufed  for  this  purpofe  are  copper  and  the 
hulks  or  fkins  of  grapes  left  after  the  laft  preffing.  The 
copper  employed  was  formerly  all  imported  from,  Sweden  ; 
but  at  prefent  it  is  brought  from  different  foundries  efta- 
blilhed  at  Saint  Bel,  Lyons,  Avignon,  Bedarieux,  Montpellier, 
Ac.  It  is  in  round  plates  half  a  line  in  thicknefs,  and  from, 
twenty  to  twenty-five  inches  in  diameter.  Each  plate  at 

Montpellier 


the  Manufacturing  of  Verdlgrife .  *3 

Montpellier  is  divided  into  twenty-five  laminae,  forming 
3..- mo:-  all  oblong  fquares  of  from  four  to  fix  inches  in  length, 
three  in  breadth,  and  weighing  about  four  ounces.  They 
are  beat  feparately  with  the  hammer  on  an  anvil  to  fmooth 
their  furfaces,  and  to  give  the  copper  the  neceffary  confidence. 
Without  this  precaution  it  would  exfoliate,  and  it  would 
be  more  difficult  to  fcrape  the  furface  in  order  to  detach  the 
oxydated  cruft.  Befides  this,  fcales  of  pure  metal  would  be 
taken  oft,  which  would  haften  the  confumption  of  the  copper. 

The  hulks  of  grapes,  known  at  Montpellier  under  the 
name  of  racque ,  were  formerly  thrown  on  the  dung-hill 
after  the  poultry  had  picked  out  the  fmall  ftones  contained 
in  them.  At  prefent  they  are  preferved  for  making  verdi- 
grife,  and  fold  at  the  rate  of  from  fifteen  to  twenty  livres  per 
muid.  The  preparation  of  them  is  as  follows :  After  the 
vintage  is  finifhed,  the  hufks  are  fubjedled  to  the  prefs,  in 
order  to  extract  all  the  wine  with  which  they  may  be  im¬ 
pregnated,  and  they  are  then  put  into  vats,  where  they  are 
prefted  down  with  the  feet  to  fill  up  all  the  vacuities  and 
render  the  mafs  as  compact  as  poffible.  The  coverings  of 
thefe  vats  are  carefully  faftened  down,  and  they  are  preferved 
for  ufe  in  a  dry  cool  place. 

Thefe  hufks  are  not  always  of  the  fame  quality:  when  the 
grapes  contain  little  of  the  faccharine  matter,  when  the  fea- 
fon  has  been  rainy,  the  fermentation  incomplete,  or  when, 
the  wine  is  not  generous,  the  hufks  are  attended  with  feveral 
faults,  i.  They  are  difficult  to  be  preferved,  and  there  is 
great  danger  of  their  foon  being  fpoilt,  %.  They  produce 
very  little  effedf*  cannot  be  eafiiy  heated,  fend  forth  very  lit¬ 
tle  of  the  acetous  odour,  and  make  the  plates  of  copper  fweat 
without  {hewing  efftorefcence  on  their  furface.  Indepen¬ 
dently  of  the  nature  of  the  grapes  and  the  ftate  of  the  wine, 
the  quality  of  the  hufks  varies  alfo  according  as  they  have 
been  exprefted  with  more  or  lefs  care.  Hufks  which  have 
not  been  much  prefted,  produce  a  far  greater  efiebt  than  thofe 
Which  have  been  dried.  To  explain  their  different  effects, 

it 
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it  will  be  fufficient  to  obferve  that  their  action  is  propor¬ 
tioned  to  the  quantity  of  wine  they  retain,  as  it  is  that  liquor 
alone  which  can  pafs  to  the  hate  ot  vinegar.  When  the 
hulks  therefore  are  deft  in  ed  for  a  verdigrife  manufactory,  care 
muft  be  taken  to  exprefs  them  only  weakly,  in  order  to  pre¬ 
serve  more  of  their  acidifiable  principle. 

When  a  fufficient  quantity  of  copper  and  of  hulks  has 
been  provided,  nothing  remains  but  to  proceed  to  the  opera¬ 
tions,  which  are  generally  performed  in  cellars.  They  may 
he  performed  alfo  on  a  ground  floor  if  it  be  fomewhat  damp, 
if  the  temperature  be  fubjeCt  to  little  variation,  and  if  there 
he  not  too  much  light.  The  firfl:  operation  is  to  make  the 
hufks  ferment,  which  is  called  avina.  For  that  purpofe  one 
of  the  vats  is  opened,  and  the  hulks  are  put  into  two  others 
of  equal  fize,  taking  care  to  expofe  them  as  little  as  poliible 
to  the  air,  and  not  to  comprefs  them.  One  vat  full  of  hulks 
ought  to  fill  two,  and  to  occupy  a  double  fpace  after  this 
operation.  In  fome  manufactories  the  hulks  contained  in  a 
vat  dre  diftributed  into  twenty  or  twenty-five  earthen  veflels 
or  jars  called  oules ,  and  which  arc  generally  fixteen  inches  in 
height,  fourteen  in  diameter  at  the  belly,  and  about  twelve 
at  the  mouth.  When  the  hulks  have  been  put  into  thefe 
veflels,  they  are  covered  by  putting  the  lid  merely  on  the 
opening  without  prefling  it  down.  The  covers  are  of  flraw, 
and  made  for  that  purpofe.  In  this  date  the  hulks  foon 
heat :  and  this  change  may  be  known  by  thrufting  the, hand 
into  them,  and  by  the  four  fmell  which  they  begin  to  exhale. 
The  fermentation  firfl  takes  place  at  the  bottom  of  the  veflel, 
and  gradually  afeending  extends  itfelf  to  the  whole  mafs.  It 
proceeds  to  30  or  35  degrees  of  Reaumur. 

At  the  end  of  three  or  four  days  the  heat  decreafes,  and  at 
length  ceafes  entirely;  and  as  the  manufacturers  apprehend 
the  lofs  of  a  portion  of  the  vinegar  by  the  natural  eft’eCt  of  a 
heat  too  much  prolonged,  they  take  care  after  three  days 
fermentation  to  remove  the  hulks  from  the  fermenting  veflels, 
in  order  that  they  may  fooner  cook  Thofe  who  employ  vats 

remove 
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remove  them  into  jars,  and  thofe  who  ufe  jars  put  them  into 
others.  Befides  the  lofs  of  the  acetous  fpirit,  too  great  heat 
inclines  the  mafs  at  the  bottom  of  the  veffel  to  become 
mouldy,  which  renders  it  unfit  for  making  verdigrife. 
Some  manufacturers,  to  increafe  the  effeCi  of  the  hufks,  form 
them  into  heaps,  which  they  belprinkle  with  generous  wine 
before  they  bring  them  to  ferment. 

The  fermentation  does  not  always  take  place  at  the  fame 
time,  nor  with  the  fame  energy.  Sometimes  it  commences 
in  twenty-four  hours,  and  fometimes  it  has  not  begun  at  the 
end  of  three  weeks.  The  heat  fometimes  will  rife  to  fuch  a 
height  that  the  hand  cannot  be  kept  in  the  mafs,  and  that 
the  acetous  odour  is  fo  ftrong  that  one  can  hardly  approach 
the  veffels ;  while  at  others  the  heat  is  hardly  fenfible,  and 
foon  vanifhes.  There  are  even  infiances  of  the  hufks  becom¬ 
ing  putrid  and  mouldy  without  turning  acid.  The  fermen¬ 
tation  is  afiifted  and  promoted  by  raifing  the  heat  of  the 
place  by  means  of  ehafing-difiies,  by  covering  the  veflels 
with  cloths,  by  {hutting  the  doors,  and  by  airing  the  mafs 
with  more  care.  The  differences  in  the  fermentation  depend, 
I.  On  the  temperature  of  the  air:  in  fummer  the  fermentation 
is  fpeedier.  2.  On  the  nature  of  ihe  hulks:  thofe  which  arire 
from  very  faccharine  grapes  heat  more  eafily.  3.  On  the 
volume  of  the  mafs:  a  larger  mafs  ferments  fooner,  and  with 
more  ftrength,  than  a  fmall  one.  4.  On  the  contact  of  the 
air :  the  belt  aired  hufks  ferment  beft. 

At  the  fame  time  that  the  hufks  are  made  to  ferment,  a 
preliminary  preparation  called  defafouga  is  given  to  the 
plates  of  copper  which  are  ufed  for  the  firfi  time.  This 
operation  is  not  employed  for  thofe  which  have  been  al¬ 
ready  ufed,  and  ccnfifts  in  dilfolving  verdigrife  in  water  in 
an  earthen  veffel,  and  rubbing  over  each  plate  with  a  piece 
of  coarfe  linen  dipped  in  this  folution.  The  plates  a  e 
then  immediately  placed  dole  to  each  other,  and  left  in  that 
manner  to  dry.  Sometimes  the  plates  are  only  laid  on  the 
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top  of  the  fermented  hulks,  or  placed  under  thofe  which  have 
been  already  ufed  for  caufing  the  copper  to  oxydate.  It  has 
been  obferved,  that  when  the  operation  called  defafouga  has 
not  been  employed,  the  plates  grow  black  at  the  firft  opera¬ 
tion,  inllead  of  becoming  green. 

When  the  plates  are  thus  prepared,  and  the  hulks  have 
been  brought  to  ferment,  the  workmen  try  whether  the  lat¬ 
ter  are  proper  for  the  procefs,  by  placing  under  them  a  plate 
of  copper,  and  leaving  it  buried  there  for  twenty-four  hours. 
If  the  plate  of  copper,  after  this  period,  is  found  covered 
with  a  fmooth  green  cruft,  in  fuch  a  manner  that  none  of 
the  metal  appears,  they  are  then  thought  fit  tor  being  dif- 
pofed  in  layers  with  the  copper.  On  the  other  hand,  if  drops 
of  water  are  obferved  on  the  furface  of  the  plates,  the  plates 
are  faid  to  fweat ,  and  it  is  concluded  that  the  heat  of  the 
hulks  has  not  fufficiently  fubfided.  Ihey  confequently  defer 
making  another  trial  till  the  next  day.  When  they  are  af- 
fured  that  the  hulks  are  in  a  proper  ftate,  they  form  them  into 
layers  in  the  following  manner  : 

The  plates  are  all  put  into  a  box,  which,  inftead  of  having 
a  bottom,  is  divided  in  the  middle  by  a  wooden  grate.  The 
plates  difpofed  on  this  grate  are  fo  ftrongly  heated  by  a 
chafing-dilh  placed  under  them,  that  the  woman  employed 
in  this  labour  is  fometimes  obliged  to  take  them  up  with  a 
cloth,  in  order  that  five  may  not  burn  her  hands.  As  foon 
as  they  have  acquired  that  heat,  they  are  put  into  the  jars  in 
layers  with  the  hulks.  Each  jar  is  then  clofed  with  a  cover¬ 
ing  of  ft  raw,  and  left  to  oxydate.  This  period  is  called  coua> 
to  hatch.  Thirty  or  forty  pounds  of  copper,  more  or  lefs  ac¬ 
cording  to  the  thicknefs  of  the  plates,  are  put  into  each 
jar.  At  the  end  of  ten,  twelve,  fifteen,  or  twenty  days,  the 
jar  is  opened  ;  and  if  the  hulks  are  white,  it  is  time  to  take 
out  the  plates.  The  cryftals  are  then  feen  detached,  and  of  a 
'  filky  appearance  on  their  furface.  The  hulks  are  thrown  back, 

and  the  plates  are  put  in  what  is  called  relai .  For  that  pur- 
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|)ofe  they  are  immediately  depofited  in  a  corner  of  the  cellar* 
on  flicks  ranged  on  the  floor.  They  are  placed  in  an  upright 
pofition,  one  leaning  againfl  the  other $  and  at  the  end  of 
two  or  three  days  they  are  moiftened,  by  taking  them  up  in 
handfulls  and  immerfing  them  in  water  in  earthen  pans. 
They  are  depofited  quite  wet  in  their  former  pofition,  and 
left  there  for  feven  or  eight  days ;  after  which  they  are  once 
or  twice  immerfed  again.  This  immerfion  and  drying  are 
renewed  fix  or  eight  times,  every  feven  or  eight  days.  As 
the  plates  formerly  were  put  into  wine,  thefe  immerfions 
were  called  one  wine^  two  wines ,  three  wines ,  according  tn 
the  number  of  times.  By  this  procefs  the  plates  fwell  up, 
the  green  is  nourifhed,  and  a  coat  of  verdigrife  is  formed  on 
all  their  furfaces,  which  may  be  eafily  detached  by  fcraping 
them  with  a  knife. 

Each  jar  furnifhes  five  or  fix  pounds  of  verdigrife  at  each 
operation.  It  is  then  called  frefh  verdigrife,  moifl  verdigrife, 
&c.  This  verdigrife  is  fold  in  that  flate  by  the  manufadtu* 
rers  to  people  who  dry  it  for  foreign  exportation.  In  this 
fir  ft  ftate  it  is  only  a  pafte,  which  is  carefully  pounded  in 
large  wooden  troughs,  and  then  put  into  bags  of  white* 
leather,  a  foot  in  height  and  ten  inches  in  diameter.  "I  hefts 
bags  are  expofed  to  the  air  or  the  fun,  and  are  left  in  that 
date  till  the  verdigrife  has  acquired  the  proper  degree  of  dry- 
nefs.  By  this  operation  it  decreafes  about  fifty  per  cent.,  more 
or  lefs  according  to  its  primitive  ftate.  It  is  faid  to  flan$ 
proof  by  the  knife,  when  the  point  of  that  inftrument  puflied 
againfl  a  cake  of  verdigrife  through  the  fkin  cannot  pene¬ 
trate  it. 

The  plates  of  copper  which  have  been  already  ufed  are 
again  employed  for  the  fame  operation,  till  they  are  aim  oft 
completely  confumed.  Inflead  of  heating  them  artificially, 
as  above  mentioned,  they  are  fometimes  expofed  only  to  the 
fun.  The  fame  plates  will  ferve  fometimes  for  ten  years,  but 

they  are  often  worn  out  in  two  or  three.  This,  however, 

depends 
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depends  on  the  quality  of  the  capper*  That  which  is  ex¬ 
tremely  fmooth,  well  beat,  and  very  compadt,  is  always  moll 
efteemed. 

Formerly  moift  verdigrife  could  not  be  fold  till  its  quality 
had  been  previoufty  afcertairied ;  and  for  that  purpofe  it  was 
carried  to  a  public  warehouse,  where  it  was  fold  after  that 
point  had  been  determined. 

By  comparing  this  procefs  with  that  defended  by  Morltet, 
it  will  be  found  that  the  changes  introduced  are  much  in  fa-* 
vour  of  the  new.  Formerly  the  workmen  took  the  ftalks  of 
the  grapes  dried  in  the  fun,  and  began  by  immerfing  them  for 
eight  days  in  vinaffe  (the  renduum  of  the  diftillation  of  wine 
for  making  brandy).  They  then  differed  the  moifture  to  drain 
off  through  a  bafket,  after  which  they  put  about  four  pounds 
into  a  jar,  and  poured  over  them  three  or  four  pints  of  wine. 
The  {talks  were,  made  to  imbibe  a  large  portion  of  the  wine, 
by  ftirring  them  ftrongly  with  the  hand;  the  jar  was  then 
covered,  and  the  ft alks  were  differed  to  ferment.  ri  he  fer¬ 
mentation  commenced  fooner  or  later,  according  to  the  na¬ 
ture  of  the  wine  and  the  temperature  of  the  air,  But  after  it 
had  once  begun,  the  wine  became  turbid,  and  exhaled  a  ftrong 
odour  of  vinegar.  At  length  the  heat  decreafed,  and  the 
ff alks  were  then  taken  out  and  the  wine  was  drawn  oft'. 
When  the  ftalks  were  a  little  drained,  they  were  difpofed  in 
layers  with  the  plates  of  copper,  and  the  operation  was  con¬ 
tinued  in  the  fame  manner  as  with  the  hulks.  When  the 
plates  were  taken  from  the  jars  to  be  put  in  rela'i ,  inftead  of 
immerfing  them  in  pure  water,  as  is  done  at  prefent,  they 
were  moiftened  three  or  four  times  with  four  wine,  which 
was  called  giving  them  three  or  four  wines. 

It  may  be  ea-lily  feen  that  there  is  a  great  faving  in  the 
procefs  followed  at  prefent,  ftnee  the  manufacturers  no  longer 
ufe  wine,  which  enhanced  the  price  of  the  verdigrife.  Some 
have  condemned,  in  the  new  procefs,  the  practice  of  ufing 
the  copper  too  foon  •  but  this  objection  fell  to  the  ground, 
V  .  when 
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\vhen  it  was  observed  that  the  verdi griie  obtained  was  in  pro¬ 
portion  to  the  copper  corroded ;  and  what  proves  that  this 
method  is  more  advantageous*  is*  that  all  the  manufacturers 
have  abandoned  the  old  method  and  adopted  the  new  *. 


XII.  On  the  Method  of  'preparing  Tallow  Candles  with 
Wooden  Wicks .  By  Profejfor  Medic  US  of  Heidelberg f . 

For  feveral  years  paft  tallow  candles  with  wooden 
wicks  have  been  prepared*  in  large  quantities*  by  the  candle- 
makers  at  Munich*  and  much  ufed  in  that  neighbourhood. 

I  have  burnt  them  during  the  whole  winter*  and  never  wifh 
to  ufe  any  other  kind*  as  they  are  attended  with  feveral  ad¬ 
vantages  which  common  tallow  candles  do  not  pod  els.  They 
afford  about  the  fame  quantity  of  light  as  a  wax  candle; 
burn  alio  with  great  fleadinefs  and  uniformity,  and  never 
crackle  or  run.  The  candle-makers  here  keep  the  method 
of  preparing  thefe  candles  as  iecret  as  they  can;  Out  I  {hall 
communicate  to  the  public  what  I  have  been  able  to  learn 
refpeCiing  the  procefs. 

((  The  only  difference  between  thefe  candles  and  the 
common  tallow  candles  is*  tnat  tiie  ground  work  oi  the 
wick  con  hits  of  a  very  thin  flip  of  wood,  bound  round  to  a 
confiderable  thicknefs  with  very  fine  unfpun  cotton;  but  in 
fuch  a  manner  that  the  fize  of  the  wick  does  not  much  ex¬ 
ceed  that  of  the  wick  of  a  common  candle.  The  cotton  is 
wound  round  the  wick  bv  the  hand ;  but  in  general  it  is 
done  by  means  of  a  reel*  which  I  have  not  yet  been  able  to 
fee.  The  thin  flips  of  wood  are  furnifhed  to  the  candle- 
makers  by  the  country  people*  and*  if  we  may  judge  from 

♦There  are  no  large  manufactories  of  verdigrlfe  at  Montpellier ;  but 
each  Family  makes. a  certain  quantity,  and  the  operations  are  in  general 
performed  by  vvofnen. 

t  From  idioms  Neue  Sammimg  Oekonofnijcber  Schriftai ,  part  xii. 
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their  appearance,  are  cut  into  the  proper  form  by  means  of  a 
knife,  without  the  application  of  any  machine.  They  ar& 
for  the  1110ft  part  fomewhat  fquare,  and  not  (Completely 
rouiided.  The  candle-makers  often  prepare  thefe  flips  of 
wood  alfo  themfelves,  when  they  have  none  ready  by  them, 
and  for  that  purpofe  ufe  pine,  willow,  and  other  kinds  of 
wood,  though  they  commonly  employ  fir.  For  making  thefe 
candles  it  is  neceffary  to  have  the  pureft  tallow :  a  pound 
wilt  be  fufficient  to  make  fix  or  fevcn,  which  coft  kreutzers. 
The  price  of  common  moulded  candles  with  cotton  wicks  is 
kreutzers  ;  but  as  the  former  burn  much  longer,  they 
are  on  the  whole  cheaper. 5  J 

Another  method  of  making  the  wicks  is  as  follows  :  Take 
fhoots  of  the  pine-tree  a  year  old,  fcrape  off  the  bark,  and 
when  they  are  become  perfectly  dry  fcrape  them  again  alt 
round  till  they  are  reduced  to  the  fize  of  a  fmall  ftraw.  When 
the  above  wood  cannot  be  procured,  well  dried  common  fir 
twigs  of  a  year  old,  and  of  the  fame  ftrength,  may  be  prev 
pared  in  the  like  manner.  Thefe  rods  are  then  to  be  rubbed 
over  with  wax  or  tallow,  till  they  are  covered  with  a  thirl 
coating  of  either  of  thefe  fubftances ;  after  which  they  muft 
be  rolled  oil  a  fmoOth  table  in  very  fine  carded  Cotton, 
drawn  out  to  about  tile  length  of  the  rod  or  candle-mould. 
•Care  however  mtift  be  taken  that  by  this  rolling  no  inequali¬ 
ties  may  arife  on  the  rod,  and  that  the  cotton  may  be  every 
where  of  equal  thicknefs,  though  at  the  upper  part  a  little 
more  of  it  may  be  applied.  After  this  preparation  the  wick 
will  have  acquired  the  fizeof  the  barrel  of  a  fmall  quill;  and 
the  more  accurately  the  fize  of  the  wick  is  proportioned 
to  that  of  the  candle  mould,  the  candles  will  burn  fo  much 
the  better,  clearer  and  longer,  as  will  foon  be  found  by  a  little 
experience  :  thefe  wicks  are  then  to  be  placed  very  exa&ly  in 
the  middle  of  the  mould,  and  retained  in  that  pofition,  and  good 
tallow,  frefti  if  pofnble,  prev iou fly  melted  with  a  little  water, 
muft  be  poured  round  them;  but  even  old  and  rancid  tallow 
will  not  run,  it  the  wicks  be  properly  made* 
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Thefe  candles,  befides  burning  longer  than  the  common 
ones,  have  all©  this  advantage,  that  they  do  not  flare,  and 
that  they  are  lefs  prejudicial  to  the  eyes  of  thofe  who  are  ac- 
fcuftomed  to  read  or  write  at  night.  It  is  however  to  be  ob- 
ferved,  that  a  pair  of  {harp  fcifiars  muft  be  employed  for 
fnuffing  them,  and  that  in  performing  that  operation  care 
muft  be  taken  not  to  break  or  derange  the  wick. 


XIII.  Experiments  6n  the  Colouring  Matter  of  Vegetable 
Juices  with  the  Tungjlic  Acid.  By  Cit.  Guyton. 

In  the  lecorid  volume  of  the  Philofophical  Magazine,  page 
126,  we  laid  before  our  readers  a  paper  by  the  fame  author 
oh  the  colouring  matter  of  vegetables,  and  the  adtion  exercifed 
on  it  by  metallic  fubftances  and  their  oxyds;  with  a  new  pro- 
cefs  for  obtaining  lakes  of  more  intenfe  and  fixed  colours. 
The  prefent  may  be  confidered  as  connected  with  that  paper, 
being,  in  fa£t,  a  detail  of  the  experiments  with  tungften,  on 
which  the  coneiuflons  there  given  were  eftablifhed. 

“  Having  fubjedted  to  experiment  an  oxyd  hitherto  little 
known,  I  mean  the  tungftic  oxyd,  I  foon  difcovered  that  it 
is  one  of  the  rnoft  valuable  fubftances  for  receivino*  and  fixing 

D  fc> 

vegetable  colours.  I  digefted  the  juice  of  the  red  plum 
With  the  white  oxyd  of  tungften,  procured  from  wolfram, 
that  is  to  fay,  in  the  ftate  in  which  it  is  confidered  as  an 
acid.  The  liquor  loft  a  great  deal  of  its  colour,  and  the  me¬ 
tallic  oxyd  became  of  a  very  dark  red  violet.  I  decanted  the 
liquor,  and  boiled  it  on  a  new  portion  of  the  tungften.  It 
aflumed  the  fame  colour,  and  the  liquor  ftill  retained  a  faint 
(hade  of  red;  The  liquor  being  filtered  and  diluted  with  wa¬ 
ter,  to  defend  it  from  the  action  of  the  fire,  was  treated  a 
third  time  with  frefh  oxyd.  It  then  remained  colourlefs, 
and  the  oxyd  of  tungften  was  found  coloured  as  much  as  the 
firfti 

*  From  Annales  de  Chimie,  No.  LXXXIX. 
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“  It  was  not  now  neceffary  to  examine  the  liquor  by  re¬ 
agents,  for  principles  which  no  longer  exifted  in  it,  but  to  try 
whether  the  colour  adhering  to  the  oxyd  was  fixed  there  in 
fuch  a  manner  as  to  promife  any  advantages  to  dyeing,  or  hi 
leaf!  to  painting.  Water  boiled  a  long  time,  and,  in  fuc- 
ceflion,  on  this  oxyd  rather  darkened  than  weakened  its  co¬ 
lour.  This  water  made  no  impreffion  upon  turnfol  paper. 
Though  limpid,  it  affirmed,  by  the  addition  of  the  muria¬ 
tic  acid,  a  fliade  of  a  pale  rofe  red  colour;  and  by  the  addi¬ 
tion  of  pot- a  fir,  a  greenifh  fliade  ;  but  thefe  colours  totally 
difappeared  in  a  few  minutes,  and  could  not  be  made  to  re- 
appear,  by  pouring  over  them  freflr  acid  .  d  frefli  alkali. 
What  is  more  remarkable,  the  hydro-fulphure  brougnt  back 
a  flight  tint  of  violet,  which  did  not  diiappear. 

C(  A  portion  of  the  coloured  oxyd  of  tungften  was  mixed 
up  with  gum  water,  and  with  a  brufh  daubed  over  a  piece  of 
paper.  The  ftratum  being  dry,  a  thin  fcale  of  it  was  de¬ 
tached,  in  order  to  be  expofed  to  the  rays  of  the  fun,  and  at 
the  end  of  nine  days  the  colour  was  neither  changed  nor 
weakened.  Another  fcale  was  immerfed  in  the  acetous  acid; 


and  being  immediately  drawn  out  and  dried,  it  was  found  to 
have  experienced  no  change.  As  little  effect  was  produced 
upon  it  by  the  acetic  acid.  Lime  water  applied  to  it  left  no 
fenfible  traces  of  its  effea.  The  cafe  was  the  fame  with 
ammonia.  A  folution  of  foap  only  weakened  the  tint  with¬ 
out  changing  it.  A  folution  of  potafh  made  a  red  fpot,  in 
which  the  violet  fliade  was  deftroyed.  A  folution  of  the  cai  — 
bonatof  potafh  produced  an  alteration  hill  more  fenfible, 
the  part  which  had  been  touched  inclining  rather  to  yellow 
than  to  red.  A  folution  of  alum,  even  concentrated,  effea~ 
ed  no  change.  A  fheet  of  paper,  tinged  with  the  colour  of 
this  oxyd,  being  kept  for  twenty-four  hours  in  a  elofe  jar,  at 
the  bottom  of  which  was  fome  hydro-fulphure,  no  change 
whatever  was  obferved.  In  the  laft  place,  a  fheet  of  this  pa¬ 
per  expofed  to  the  vapour  of  the  oxygenated  muriatic  acia, 
at  the  fame  time  as  a  like  fheet  of  paper  coloured  by  turnfol, 
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tlie  latter  loft  all  its  colour,  while  that  of  the  former  was  not 
fenfibly  weaken ed . 

ce  The  kind  of  lake  formed  by  the  union  of  vegetable  co¬ 
louring  matter  with  the  oxyd  of  tungften  may  be  confidered, 
therefore,  as  having  been  fubjebled  to  the  ftrongeft  teft  by 
the  principles  molt  deftrubtive  to  colours,  and  which  Ber- 
thollet  confiders  as  the  neareft,  in  point  of  ftrength,  to  the 
continued  a<5lion  of  the  air  and  light. 

66  I  {hall  pafs  over  a  great  number  of  other  experiments 
lefs  direbt,  or  at  leaft  lefs  conclufive,  refpedting  other  vegeta¬ 
ble  colouring  matters,  and  obferve  only  that  the  oxyd  of 
lead,  which  feems  to  have  fo  little  ablion  on  the  red  juice  of 
ftoned  fruits,  attacks  turnfol  very  ftrongly  ;  that  an  infufion 
of  turnfol,  rendered  red  by  the  acetous  acid,  pafles  to  a  wine 
colour  when  treated  with  iron,  and  is  then  in  the  ftate  of 
violet  juices  which  become  green  by  alkalies;  that  the  acid 
juice  of  yellow  fruits,  melons  for  example,  gives  to  the  oxyd 
ol  tungften  only  a  faint  {hade  of  blue,  which  turns  grey  by 
repeated  walhing;  and  that,  on  the  other  hand,  this  oxyd, 
digefted  in  infufions  of  curcuma  (turmeric)  and  turnfol,  be¬ 
comes  charged  with  their  colours,  and  gives  them  a  fixity 
of  which  one  would  not  have  fuppofed  them  fufceptible.” 


XIV.  Defcription  of  an  Apparatus  in  the  Teylerian  Mufeum 
for  the  Combuflion  of  Phofphorus  in  Oxygen  Gas ;  with 
Obfervations  on  the  Shining  of  Phofphorus  in  Azot .  By 
D.  VAN  Marum  of  Haarle?n*. 

Having  made  feveral  fruitlefs  attempts  to  render  a  bal¬ 
loon  for  the  combuflion  of  phofphorus  perfectly  air-tight,  ac¬ 
cording  to  the  method  defcribed  byLavoifier  in  his  Elements 
ofChemiftry,  I  conftrudled  another  like  that  which  I  emplcy- 

*  From  Defcription  cle  ay  dyes  appareiU  Chimiyes,  See.  by  Dr.  van 

Marum. 
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ed  for  the  compofition  of  water,  and  fecured  againft  the 
trance  of  air  in  the  like  manner.  This  balloon,  reprefented 
by  A  (Plate  II.),  has  two  cocks  B  C  with  conical  hoppers, 
and  united  to  the  tubes  by  the  fame  means  as  thofe  m  the 
gazometer  above  mentioned*'.  Within  the  balloon  is  a. 
fm all  crucible  of  platina,  d?  fufpended  by  two  wires  of  the 
fame  metal  from  the  plate  of  copper  by  which  the  balloon 
is  fhut.  The  cock  B  ferves  to  connect  the  tube  with  an 
air  pump,  and  by  thefe  means  to  empty  the  balloon  of  at- 
mofpheric  air.  By  the  cock  C,  the  oxygen  gas,  contained 
in  the  cazometer  O,  is  introduced  ;  out  as  this  gas  ought  to 
be  as  dry  as  poihble  before  it  is  admitted  into  the  baboon,  I 
have  applied  between  it  and  the  gazometer  a  glafs  cylinder, 
H,  filled  with  a  fait  which  ftrongly  attra&s  the  moifture  of 
the  gas.  The  fait  which  I  found  mod  effedtual  in  this  ex¬ 
periment  was  that  ufed  and  recommended  by  Saulfure  for 
drying  atmofpheric  airf.  It  is  the  alkali  which  remains 
after  the  decrepitation  of  a  mixture  of  equal  parts  of  nitre 
and  crude  tartar,  and  which  has  been  kept  at  a  red  heat  for 
an  hour. 

The  fait  in  the  tube  Hmutt  not  be  pulvenfed,  but  divided 
into  {mail  fragments,  in  order  that  the  gas  may  penetrate 
through  it,  and  come  m  contadt  with  a  greater  portion 
of  its  fur-face.  The  tubes  i,  u,  k ,  by  which  the  cylinder  II 
is  connected  with  the  gazometer  and  the  balloon,  muft  be 
pliable,  becaufe  it  would  be  too  difficult  to  place  the  cylinder 
H  in  fuch  a  pofition  as  to  be  united  with  the  balloon  and 
gazometer  by  means  of  tubes  not  capable  of  being  bent.  I 
employ  pliable  tubes  of  gum  elaftic,  the  ends  of  which  are 
fattened  to  the  copper  pipes  fcrewed  into  the  cocks. 

Lavoifier  kindled  the  phofphorus  in  the  balloon  by  a  burn- 

*  For  a  defcription  of  the  gazomctet,  or  apparatus  for  producing  water 
by  combining  hydrogen  vvfth  oxygen,  here  referred  to,  feeth t  Pbilofophtca. 
Magazine,  vol.  ii.  p.  85. 

+  See  De  Sauffure’s  EJfais  fur  f  Bjgrometric,  p.  25. 
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ing  glafs.  I  have  obferved  that  phofphorus  wrapt  up  in  a 
particular  manner  inflames  fpontaneoufly  when  the  air  is 
rarefied  to  a  certain  degree  ;  and  I  employ  the  reful't  of  this 
obfervation  to  inflame  the  phofphorus  in  the  balloon. 

By  means  of  this  apparatus  I  have  feveral  times,  both  in 
the  courfc  of  my  le&ures  and  on  other  occafions,  fliewn  the 
production  of  the  phofphoric  acid  by  the  combuition  of 
phofphorus  in  oxygen  gas,  as  described  by  Lavoifier  in  the 
Memoirs  of  the  Academy  of  Sciences  for  the  year  1777? 
(page  65.)  In  my  experiments  I  have  generally  burnt  fixty 
grains  of  phofphorus.  They  have  fliewn  that  the  weight  of 
the  phofphoric  acid  produced  is  always  nearly  equal  to  that 
of  the  phofphorus  burnt,  and  of  the  oxygen  gas  employed, 
I  calculated  the  refulls  by  the  method  defcribed  by  Lavoifier 
in  his  Treatife  of  Chemiftry  (vol.  ii.) ;  but  it  is  not  necef- 
fary  they  fhould  be  inferted  here,  as  the  compofition  of  the 
phofphoric  acid  has  been  fufficiently  eftabliflted  by  the  accu¬ 
rate  experiments  of  Lavoifier.  My  objeCl,  in  defcribing  the 
apparatus  I  employed,  was  merely  to  enable  thofe  who  with 
to  repeat  the  experiments  to  do  fo  by  an  eafier  method,  and 
with  more  certainty  than  according  to  that  propofed  by  him. 
It  mu  ft  here  be  obferved,  that  as  the  phofphorus,  by  my  pro! 
cefs,  inflames  in  rarefied  air,  there  is  no  danger  that  the  hid¬ 
den  expanfion  of  the  air,  produced  by  the  intenfe  heat  of 
the  inflamed  phofphorus,  will  burft  the  glafs;  to  prevent 
which,  in  Lavoifler’s  method,  requires  great  caution,  as  he 
himfelf  has  remarked.  That  the  balloon  during  the  com- 
bullion  may  be  as  little  heated  as  poflible,  I  fuller  the  air, 
after  the  inflammation,  to  pafs  gradually,  and  in  fmall 
quantity,  into  the  glafs  globe,  and  for  that  reafon  do  not 
open  the  cock  until  the  flame  begins  to  be  extinguilhed.  In 
this  manner  the  experiment  may  be  performed  without  any 
danger. 

In  the  year  1794  I  made  known,  in  the  thirteenth  num¬ 
ber  of  the  Chemifchen  Oeffeningen  of  the  celebrated  Kaftel - 
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lyn,  my  experiments  on  the  combuftion  of  phofphorus  in  the 
fo  called  vacuum  of  an  air  pump.  Had  profeffor  Gottling, 
and  other  German  chemifts  who  have  obferved  phofphorus 
to  fhine  in  azotic  gas,  paid  more  attention  to  what  thefe  ex¬ 
periments  clearly  eftablifh,  they  would  not  have  made  fo 
much  noife  refpedting  a  phenomenon ‘which  is  fo  like  the 
fhining  of  phofphorus  before  it  inflames  in  air  highly  rare¬ 
fied.  This  fhining  of  phofphorus  in  an  imperfect  vacuum, 
{hews  that  the  fmall  quantity  of  oxygen  gas  contained 
in  atmofpheric  air  fo  highly  rarefied,  is  ftill  fufflcient  to 
occafion  that  luminous  appearance;  and  as  it  is  well  known 
that  it  is  abfolutely  impoffible  to  produce  azotic  gas  which 
does  not  contain  fome  oxygen  gas,  they  might  have  feen  by 
my  experiments,  that  the  fmall  quantity  of  oxygen  which 
mud  have  been  contained  in  their  azotic  gas  was  fufflcient 
to  produce  that  light  which  they  obferved. 

I  {hall  here  only  add,  that  phofphorus  will  not  {bine 
at  all  in  azotic  gas  which  contains  no  oxygen  gas.  This  I 
{hewed,  on  the  18th  of  January  1794,  in  my  lectures  at  the 
Teylerian  Inftitute.  I  introduced  azotic  gas  over  mercury, 
and  freed  it  totally  from  oxygen  gas  by  introducing 
phofphorus  into  it  on  the  point  of  a  bent  iron  wire,  which 
I  pafled  up  through  the  mercury,  fo  as  to  bring  the  phof¬ 
phorus  in  contadt  with  a  piece  of  ignited  iron  previoufly  in¬ 
troduced  into  the  receiver.  All  the  oxygen  gas  united  itfelf 
in  a  moment  with  the  volatilized  phofphorus ;  and  another 
bit  of  phofphorus,  which  after  the  cooling  of  the  apparatus 
I  made  to  rife  through  the  quickfilver  into  the  azotic  gas, 
which  in  that  manner  was  freed  from  all  oxygen,  did  not 
fhine.  A  fmall  bubble  of  atmofpheric  air  was  fufflcient  to. 
reproduce  the  fhining.  It  was  then  feen  diflufed  throughout 
the  whole  gas,  in  the  fame  manner  as  when  atmofpheric  air 
}s  admitted  into  an  exhaufted  receiver  in  which  phofphorus 
has  ceafed  to  be  luminous.  I  fhewecl,  in  the  courfe  of  the 
feme  le&ure,  that  phofphorus  does  not  fhine  in  a  perfedt 
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vacuum.  For  this  purpofe  I  caufed  the  phofphorus  to  afcend 
through  the  quickfiiver  of  a  barometer,  and  it  exhibited  no 
Jight**  In  order  that  this  experiment  may  completely  fuc- 
ceed,  you  muft  employ  a  barometer,  the  tube  of  which  has 
been  well  freed  from  atmofpherie  air,  by  boiling  the  quick  - 
(ilver  in  the  tube.  If  you  ufe  a  barometer  the  quickfiiver  of 
which  has  not  been  boiled,  the  fmall  quantity  of  air  con-^ 
tained  in  it  will  be  fufficient  to  make  the  phofphorus  lu¬ 
minous  5  but  this  appearance  will  be  of  fhort  duration,  be- 
caufe  the  exhauffed  fpace  of  fuch  a  barometer  can  contain 
only  a  very  fmall  quantity  of  oxygen  gas. 


XV.  A  Jimple  Method  of  determining  the  magnifying 
Power  of  Telef copes.  By  Mr.  S.  Varley.  Communi¬ 
cated  by  the  Author  f. 

T HOUGH  the  fubjeH  on  which  I  wifh  to  trouble  you 
with  a  few  obfervations  muft  be  well  underftood  by  many  of 

*  It  has  been  already  inconteftably  proved  by  experiments,  that  phofpho* *- 
rus  is  not  luminous  in  a  vacuum.  Befides  thofe  mentioned  in  the  treatife 
entitled  Ueber  das  Leuchten  des  Phofpbors  ivi  atmoffd  rife  hen  Stickgas , 
Weimar  179$,  p.  58,  may  be  mentioned  the  following:  Hawkfbee  ap¬ 
proached  very  near  to  this  difeovery,  and  to  that  alfo,  made  by  the  author, 
of  phofphorus  inflaming  in  vacuo.  He  drew  fome  lines  with  phofphorus 
on  a  piece  of  paper,  and  fufpended  it  within  the  receiver  of  an  air  pump. 
t(  After  long  pumping,”  fays  he,  “  the  luminous  appearance  was  appa¬ 
rently  brighter.”  See  the  Pbilofopbical  Tranfaflions,  v ol,  xxiv.  p.  1865. 
Lemery  mentions  experiments  of  the  like  kind  made  by  Homberg,  in- eon- 
jun&ion  with  M.  D’  Alence,  at  Paris,  and  which  correfpond  exactly  with 
thofe  of  Haw  kibe?.  See  his  Corns  tie  Ckymie ,  Pads  1687,  p.  577.  Lavoi- 
fler  found  that  phofphorus  did  not  inflame,  Memoir es  de  C  Academic,  an. 
I  777>  p<  .  and  Profclfors  Lempe  and  Lampadius,  that  phofphorus  was 
not  luminous  in  the  Torricellian  vacuum,  See  Scherer’s  Nachtraget 
p.  zoo. 

I  A  “  Conftant  Reader,”  in  a  letter  of  23d  May,  but  which  did  not 
reach  us  in  time  for  our  laft  Number,  propofed  the  following  queftion; 
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your  readers,  I  have  bad  many  opportunities  of  being  convinced 
that  it  is  not  fo  generally  known  as  it  ought.  Since  I  firft  ven¬ 
tured  to,  give  public  lectures  on  optics,  and  to  explain  the  va¬ 
rious  conftrudtions  of  teiefcopes  and  microfcopes,  I  have  fre¬ 
quently  been  applied  to,  to  procure  thofe  initruments  for 
people  redding  at  a  di dance,  from  the  metropolis,  and  to 
prove  them  before  fending  them  off.  I  have  alfo  been  fre¬ 
quently  requeftcd  by  thofe  who  had  purchafed  fuch  inftru- 
ments  to  give  an  opinion  of  their  goodnefs,  and  to  determine 
their  magnifying  powers ;  from  which  I  have  found  that  the 
manufacturers  of  thofe  initruments  too  generally  are  in  th,e 
habit  of  over-rating  their  powers  *,  to  the  great  difappoint- 
ment  of  the  buyer,  who  finds,  when  too  late,  that  they  will 
not  perform  what  he  had  been  taught  to  expedt  from  them. 

From  what  \  have  dated,  it  appeared  to  me,  that  a  method 
to  determine  the  magnifying  power  of  teiefcopes,  without 
much  trouble  or  expenfe,  and  yet  fufiieiently  exaCf  for  mod 
purpofes,  might  be  thought  worth  a  place  in  your  iifeful  pub¬ 
lication.  There  are  various  methods  of  doing  the  fame 
thing,  and  each  have  their  particular  advantages  and  difad- 
vantages  :  fome  are  expendve ;  others  require  long  calcula¬ 
tions  :  fome  are  attended  with  much  trouble;  and  others 
require  particular  dtuations,  which  cannot  always  be  com¬ 
manded.  The  method  I  modly  ufe  can  be  univerfally  ap- 

< 

“  What  is  the  method  ufed  by  opticians  to  afcertain  the  magnifying 
power  of  teiefcopes  ?  and  how  do  they  prove  how  many  times  the  objedt  is 
magnified,  when  been  through  the  fame 

The  prefent  paper,  he  will  iie,  furnilhes  a  fatisfadtory  anfwer.  Edit. 

*  Even  that  eminent  artifi  Mr.  James  Short,  who  rendered  himfelf  fo 
juftly  famous  by  bringing  the  refiedting  tclefcppe  to  a  degree  of  perfedtion 
unknow  n  before  his  time,  too  often  oyer-rated <he  power  of  his  teiefcopes, 
though  not  in  the  fame  lhameful  degree  that  fome  makers  now  do.  I 
would  not  however  be  underftcod  as  making  this  cenfure  general:.  I  know 
®ne  arti fb  whofe  reflecting  teiefcopes  exceed,  even  thofe  of  Short,  and  whofe 
teiefcopes  I  have  never  once  found  of  lefs  magnifying  power  than  they 
were  fold  for ;  and, I  hope  there  are  others  who  are  above  being  guilty  of 
fo  mean  an  artifice. 
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plied,  and  at  almoft  no  expenfe  ;  a  {mail  fcale,  a  pair  of  com¬ 
panies,  and  a  piece  of  paper,  being  all  that  is  neceffary. — it 
may  be  proper,  in  the  fir  ft  place,  to  date  the  fenfe  in  which 
I  ufe  the  term  magnifying  power  of  a  tclefccpe ;  for  it  is  dif¬ 
ferently  underfiood  by  different  perfons :  alio  to  diitinguifij, 
between  the  object  itfelf,  and  the  magnified  image  of  the 
objebf  looked  at,  as  feen  in  the  field  of  the  telefcope.  The 
difference  in  fize,  between  the  object  viewed  with  the  naked 
eye  and  its  image  as  feen  in  the  field  of  the  telefcope,  con¬ 
stituting  the  magnifying  power  of  the  telefcope,  the  queftion 
is,  How  ought  this  difference  to  be  expreffed  ?  Should  it  be 
expreffed  in  a  comparifon  of  their  refpedtive  diameters,  areas, 
or  folidity  ?  For  inftance,  if  a  piece  of  paper  of  three  inches 
fquare,  croffed  each  way  by  three  lines,  and  thus  divided  in¬ 
to  nine  fquares,  be  placed  at  a  diftance,  and  viewed  by  a  tele¬ 
fcope  that  caufes  one  of  thofe  fquares  to  appear  as  large  as 
the  whole  paper,  at  the  fame  diftance,  appears  to  the  naked 
eye;  if  we  compare  this  effect  by  the  difference  in  diameter, 
we  fhould  fay,  the  infir  urn  ent  magnifies  three  times:  but  as 
one  fqnare  appears  as  large,  when  feen  through  the  telefcope, 
as  the  whole  nine  do  to  the  eye  unaffifted  by  that  inftru- 
ment,  might  it  not  be  afferted,  with  equal  truth,  that  it  is 
magnified  nine  times?  The  latter  appears  as  reafonable  as 
the  former but,  as  in  this  cafe  the  paper  appears,  when 
viewed  by  the  telefcope,  of  the  fame  dimenfions  as  it  wonld 
$o  to  the  naked  eye  when  placed  at  one  third  the  dijiance 
from  the  obferver ,  it  is  moft  ufual  to.  fay,  it  is  magnified 
|hree  times.  Some  people,  who  yet  mean  the  fame  thing, 
fay,  but  improperly,  that  it  appears  three  times  nearer 
than  it  really  is.  Again,  if  an  objebt  at  the  diftance  of  ioo 
yards  appears  by  the  telefcope  as  large  and  diftinfif  as  it 
\vould  do  to  the  naked  eve  at  the  diftance  of  one  yard,  it  is 
(aid  to  be  magnified  one  hundred  times ;  and  it  is  to  be  un- 
derftood  in  this  fenfe  in  the  following  experiments: — By  a 
telefcope  of  thelaff  mentioned  power,  a  printed  paper,  at  the 
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diflance  of  100  yards,  can  be  as  diftin&ly  read  as  it  could 
by  the  eye  at  the  diflance  of  one  yard  ;  and  it  is  owing  to  this 
aftoni  filing  property  that  the  heavenly  bodies  can  be  con¬ 
templated  as  though  they  were  only  the  one,  two,  three, 
four,  or  five  hundredth  part  the  diflance  that  they  are  in  re¬ 
ality.  ” 

The  planets,  for  inflance,  have  nothing  in  their  appear¬ 
ance  to  the  naked  eye,  that  would  engage  our  particular  at¬ 
tention,  or  enable  us  to  diflinguifh  them  from  the  fixed  flars, 
except  then  being  obferved  to  change  their  places  amongfl 
the  fixed  flars,  fomeiimes  moving  from  weft  to  eafl,  then 
for  a  feafon  remaining  fiationary,  having  no  apparent  motion 
at  all  5  then  again,  to  have  a  little  motion  from  eafl  to  weft, 
which  keeps  increafmg  a  certain  time,  when  it  again  decreafes, 
until  they  once  more  become  ftationary.  They  were  thus 
diflinguifhed  from  the  fixed  flars  long  before  telefcopes  were 
invented,  and  on  this  account  were  called  erratics,  of  wan¬ 
dering  flars,  their  real  and  regular  motions  and  periods  be¬ 
ing  at  that  time  unknown.  But,  by  the  affiftance  of  the 
teiefcope,  in  each  of  them  may  be  obferved  what  excites 
aflonifhment  and  claims  our  particular  attention,  efpeciallv 
if  the  inftruments  are  good  of  their  kind,  and  magnify  from 
two  to  four  hundred  times.  In  viewing  Saturn,  the  lloweft, 
and  now  known  to  be  the  mofl  cliftant  planet  of  all,  except 
the  Georgium  Sidus,  inftead  of  a  pale  folitary  wanderer,  he 
is  found  to  be  accompanied  with  fix  or  feven  moons,  re¬ 
volving  round  him  at  flated,  fixed,  and  regular  periods,  and 
to  be  encompafled  with  (a  greater  wonder  ftill)  a  double  rinc r, 
no  where  touching  him,  but  fufpended  fo  as  to  have  its  in¬ 
line  edge  every  where  twenty-one  thoufand  miles  from  his 
body,  ft  he  planet  Jupiter  is  obferved  to  have  feveral  belts 
that  appear,  though  upon  his  body,  as  having  feveral  fpots, 
by  which  his  diurnal  motion  on  his  axis  is  determined  to  be 
much  quicker  than  that  of  our  earth,  being  performed  in 
about  eight  hours,  notvvqthftanding  he  is  fo  much  larger, 
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He  is  alfo  feen  to  be  accompanied  with  four  moons,  or  Satel¬ 
lites,,  revolving  in  certain  periods  :  even  their  eclipfes,  which 
afford  an  excellent  method  for  determining  the  longitude  of 
places  on  our  earth,  can  be  diftin&ly  feen.  Mars  is  obferved 
to  have  fome  fpots  near  one  of  his  poles,  by  which  he  is 
known  to  have  a  diurnal  rotation  round  his  axis.  The  beau¬ 
tiful  planet  Venus,  that  now  adorns  our  evening  iky,  is  ob¬ 
ferved  to  wax  and  wane  like  our  moon;  Sometimes  being 
merely  a  crefcent,  then  horned  like  the  moon  only  a  few 
days  old,  then  gibbous,  afterwards  full ;  exhibiting  different 
phafes  like  our  moon,  and  thus  affording  an  inconteftible 
proof  of  the  Newtonian  fyftem  of  aftronomy,  now  universal¬ 
ly  adopted  by  men  of  Science  in  every  part  of  the  world  *. 

1  he  planet  Mercury,  though  but  Seldom  feen,  yet  deferves 
our  attention,  as  he  more  frequently  than  Venus  paffes  be¬ 
twixt  the  fun  and  us,  appearing  like  a  patch  upon  the  difc 
of  the  fun,  and  thus,  to  thofe  that  kriow  how  to  avail 
themfelves  of  thefe  phenomena,  gives  additional  proof  of 
the  truth  of  the  prefent  fyftem.  The  Splendid  face  of  our 
moon,  in  her  various  phafes,  offers  fo  many  Similarities  to 
the  earth  which  we  inhabit,  as  leave  but  little  room  to  doubt 
fhe  is  deftined  for  the  fame  grand  end,  an  habitation  for  in- 


*  The  truth  of  this  fyftem  has  been  proved  by  innumerable  obfervations 
made  with  this  excellent  inftrument,  by  me*  every  way  qualified  to  judge, 
who  with  unwearied  diligence,  and  without  any  bias  or  motive  whatever 
but  a  ftrong  defire  to  fearch  out  the  truth,  have  examined  and  proved 
every  part  of  it,  and  fixed  it  upon  too  ftrong  a  bafis  to  be  overturned  or 
refuted  by  the  ignorant  or  interefted,  who  pretend  to  do  fo  without  pof- 
fefluie  one  finele  qualification  to  enable  -them  to  form  a  proper  judgment 
in  th;s  matter,  or  a  fmgle  pretenfion  but  what  is  founded  in  the  groffeft 
ignorance,  accompanied  with  the  moft  confummate  affurance.  But  enough 
of  this  at  prefent.  Perhaps  at  a  future  opportunity  I  may  offer  fome  re¬ 
marks  upon,  and  throw  together  fome  of  the  leading  features  of  the  New¬ 
tonian  fyftem,  for  the  fake  of  thofe  who,  for  want  of  better  information, 
are  daily  duped  out  of  their  money  by  the  contemptible  jargon  of  even  the 
pioft  ignorant  and  faipid  of  mankind* 
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telligent  beings ;  thus  anfwering  the  double  purpofe  of  ai’j 
additional  light  to  us,  and  a  convenient  habitation  for  others; 
while  fhe,  in  return,  receives  a  like  benefit  from  the  earth; 
which  anfwers  the  purpofe  of  a  luminary  to  her.  She  is  feen 
to  have  broad  feas,  bounded  with  rocky  fliores ;  extended 
continents,  diverfified  with  hill  and  dale ;  deep  valleys  and 
towering  mountains ;  mountains,  whofe  extended  fliadows 
can  be  traced,  and  as  diftindlly  feen,  as  the  lhadow  of  a 
fun-dial;  and,  lately  difeovered  (owing  to  the  gTeat  improve¬ 
ments  made  in  telefcopes),  volcanic  or  burning  mountains. 

An  eafy  method*  to  determine  the  magnifying  power  of 
thofe  inftruments,  whofe  excellence  it  is  to  have  made  us 
intimately  acquainted  with  the  various  phenomena  above 
mentioned,  and  which  give  us  fources  of  enjoyment  from  the 
contemplation  of  diftant  terreftrial  objedts,  of  which  our 
forefathers  had  no  conception,  cannot  but  be  acceptable  to 
many*  efpecially  to  thofe  who  have  not  the  opportunity  of 
employing  the  more  expenftve  proceffes  that  are  reforted  to 
for  the  fame  end. 

The  fun  pi  eft  method  is,  to  meafure  the  emergent  pencil 
or  cone  of  light,  as  it  appears  in.  the  eye-hole  of  the  tele- 
{cope,  and  to'  divide  the  diameter  of  the  aperture  of  the  otu 
jedt-glafs,  if  it  is  an  achromatic,  or  of  the  great  milla,  if  a 
refiebtor,  by  the  diameter  of  this  emergent  pencil,  and 
it  will  give  the  magnifying  power.  For  this  purpofe,  I  take? 
a  piece  of  thin  writing  paper,  a  little  more  than  two  inches 
in  length,  and  about  half  an  inch  in  breadth ;  I  draw  with 
a  good  pen,  or  other  proper  in  flruvneiit,  the  line  zz,  ftg.  28, 
(Plate  I.)  and  then,  with  a  pair  of  good  dividers,  I  take 
from  a  fcale  one  tenth  of  an  inch,  which  I  fet  off  from  h  to  cs 
and  then,  with  the  fame  extent,  divide  the  line  F,  into 
20  equal  parts,  making  vifible  marks  or  pun&ures  at  each 
divifion.  I  then  draw  the  line  a,  c,  and  make  the  diviftons, 
I,  3?  4>  to,  at  every  other  divifion  or  point  made 

with  the  dividers,  and  put  a  little  fweet  oil  upon  the  paper 
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to  make  it  more  tranfparent.  I  fometimes  omit  making  the 
lines  i,  2,  3,  &c.  and  content  myfelf  with  numbering  every 
fecpnd  hole  made  by  the  dividers ;  the  numbers  are  to  ex> 
prefs,  in  hundredths  of  an  inch;  the  diftance  of  the  lines  a,  b9 
and  a9  c9  at  thofe  points  where  they  are  placed.  Being  thus 
provided,  I  adjuft  the  telefcope  to  diftin£t  vifion,  by  looking 
at  fome  diftant  object,  and  then  take  off  the  eye-hole,  if  the 
telefcope  will  admit  it  to  come  off,  which  reflectors  always  do, 
but  the  night  eye-pieces  of  achromatics  do  not  without  taking 
away  the  firft  glafs  alfo.  Having  now  directed  the  telefcope 
to  the  open  day-light,  I  take  the  divided  paper  in  one  hand, 
and  a  hand  magnifier  to  view  it  with  in  the  other,  and  ap¬ 
ply  the  paper  to  meafure  the  diameter  of  the  bright  pencil 
of  light  as  it  emerges  from  the  eye-glafs,  and  at  that  diftance 
where  it  appears  leaft  in  diameter,  as  ate,  fig.  29,  where  the 
rays  of  light,  having  pafted  the  lens  a,  converging  to  0,  there 
crofs  each  other,  and  proceed  diverging  to  d  and  e  :  this 
place,  where  the  paper  is  to  be  applied,  will  be  eaftly  known 
by  obferving,  with  your  hand  magnifier,  (which  fliould  he 
of  an  inch,  or  at  mofx  an  inch  and  half  focus,)  where  the 
bright  fpot,  as  at  d ,  fig.  28,  appears  diftinCf  and  well  de¬ 
fined  at  the  edges,  and  the  filaments  of  the  paper  di£t  unfitly 
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feen  at  the, fame  time.  A  place  on  the  paper  may  be  found, 
where  the  bright  fpot  will  juft  fill  up  the  fpace  between  the 
lines  a,  b9  and  a,  c.  Suppofe  this  takes  place  at  d9  where  it 
will  be  extremely  near  the  third  divifion,  and  of  courfe 
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three  hundredths  of  an  inch  in  diameter ;  and  fuppofe  your 
telefcope  to  be  a  30-inch  achromatic,  and  the  diameter  of  the 
objeCt  glafs  two  inches  and  one  tenth,  or  210  iuch  divifionsj 
thefe,  divided  by  three,  will  give  70  for  the  magnifying 
power  of  your  inftrument.  Suppofe,  with  a  different  eye¬ 
piece,  the  pencil  of  light  only  occupied  the  fpace  between 
the  lines  at  z,  it  would  be  one  and  one  half  of  thofe  divi- 
fions:  in  this  cafe  divide  210,  the  hundredths  of  an  inch 
contained  in  the  diameter  of  your  object  glafs,  by  *'$>  and 
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it  will  give  140  for  the  magnifying  power.  Again,  fuppofe 
with  fome  other  eye-piece  the  beam  of  light  fills  the  lines  at 
the  fourth  divifion :  divide  your  a  1  o  by  4,  and  it  will  give  52*5 
or  52,  for  the  power.  If  your  paper  be  oiled  with  good 
linfeed  oil  that  has  been  boiled,  fuch  as  the  painters  call 
drying  oil,  it  will  laft  for  many  years,  and  have  this  advan¬ 
tage  over  the  inftruments  made  for  this  purpofe  which  are 
fold  forgl.  3s.  that,  as  the  ferew  for  receiving  the  dark  glafs 
projects  beyond  the  place  where  the  paper  fhould  be  held, 
the  paper  will  bend,  and  thus  can  be  introduced  into  its 
proper  fituation  without  producing  any  fenfible  error.  An¬ 
other  method,  which  I  fometimes  ufe  in  confirmation  of  the 
former,  and  which  cannot  fail  to  produce  full  conviction  on 
the  mind,  is  as  follows  :  I  meafure  the  fpace  occupied  by  a 
number  of  the  courfes  of  brick  in  fome  modem  brick  build¬ 
ing,  which,  upon  an  average,  wall  be  found  to  have  eight 
courfes  in  two  feet :  hence  each  courfe  is  three  inches.  I 
then  cut  a  piece  of  paper  three  inches  in  height,  and  nearly 
of  the  length  of  a  brick,  which  is  about  nine  inches,  fo  that 
it  may  reprelent  a  brick,  but  with  this  advantage,  that  its 
edges  will  be  much  better  defined  ;  and  fixing  the  paper 
againft  the  wall  (fee  fig.  27)5  place  the  telefcope  to  be  ex¬ 
amined  at  the  difiance  of  50  or  100  yards  from  the  wall; 
and  looking  through  the  telefcope  at  the  paper  with 
one  eye,  and  at  the  fame  time  with  the  other  eye  look- 
mg  part  cue  teicfcope,  I  ohferve  what  extent  of  wall  the 
magnified  image  of  the  paper  appears  to  cover.  I  then 
count  the  courfes  of  bricks  in  that  extent,  which  gives  the 
magnifying  power  of  the  telefcope.  This  method  will  ap¬ 
pear  a  little  difficult  at  firft,  but,  by  a  few  trials,  will  be¬ 
come  fo  familiar,  that  the  paper,  as  feen  by  the  telefcope, 
may  be  eafily  compared  with  the  bricks  feen  by  the  other 
eye. 

I  intended  to  have  added  feveral  other  obfervations  on 
fubje&s  nearly  related  to  the  above:  but  having  exceeded 
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the  hounds  I  propofed  to  myfelf,  mu  ft  referve  them  for  a 
future  number,  if  you  ftiouid  think  fubje&s  of  this  nature 
worth  infertion*. 


XVI.  Sixth  Communication  from  Dr.  Thornton,  Phyji - 
clan  to  the  General  Difpenfary ,  &c.  &c.  relative  to  Pneu¬ 
matic  Medicine. 

A  REMARKABLE  CASE  OF  PULMONARY-  DISEASE 
CURED  BY  THE  INHALATION  OF  HYDRO-AZOTE. 

GREGORY,  M.  P.  of  BerneEs-ftreet,  who  had  been 
long  reftdent  in  India,  laboured  for  feveral  months  under 
all  the  fymptoms  of  phthifis  pulmonalis.  He  expedlorated  a 
quantity  of  thick,  opaque,  and  yellowifh  matter  which  funk 
in  water,  had  difturbed  nights,  was  greatly  wafted,  and  his 
breathing  was  fhort  and  interrupted.  He  took  by  my  order 
(which  was  executed  by  Mr.  Leaton,  a  very  ingenious  apo¬ 
thecary  and  able  chemift,  who  lives  in  Bridge-ftreet,  Weft- 
niinfter)  from  four  to  fix  quarts  hydro-azote  daily,  mixed 
with  twelve  of  atmofpheric  air,  and  at  the  fame  time  had  a 
mixture  of  myrrh  and  bark,  with  opiates  occafionally ;  and 
under  this  treatment  the  cough  was  foon  diminiflied,  and  in 
fix  weeks  the  patient  was  reftored  to  health,  and  has  conti¬ 
nued  free  from  every  complaint  thefe  eight  months ;  even 
a  cold  now  pafies  off  without  exciting  any  fymptoms  of 
alarm.  Dr.  Hooper,  of  the  Mary-Ie-bone  Infirmary,  and 
feveral  others  of  the  Faculty,  who  have  feen  this  cafe,  think 
that  it  may  be  produced  as  a  very  ftrong  argument  in  favour 
of  the  pneumatic  practice. 

**  Subjetts  handled  in  the  familiar  and  popular  manner  which  Mr. 
Varley  fo  luccefs  fully  follows,  cannot  fail  to  be  ufeful,  not  only  to  the 
calual  examiner,  but  to  men  of  fcience;  and  we  fhall  be  happy  to  receive 
his  communications  as  often  as  his  other  avocations  will  allow.  Edit- 


Obfervation. 

The  hydro-azote  is  made  by  burning  °°ther  under  a  bell- 
glafs,  when  the  oxygen  unites  with  the  hydrogen  and  forms 
water,  and  the  refidue  is  azotic  air ;  a  fpecies  of  heavy,  in¬ 
flammable,  or  hydrogen  air,  and  feme  aether  in  the  date  of 
vapour,  and  a  (mail  proportion  of  fixed  air.  I  have  myfelf 
inhaled  ten  quarts  of  this  pure,  and  the  pulfe  has  funk  from 
eighty  to  feventy  beats  in  a  minute,  and  continued  fo  for  a" 
quarter  of  an  hour  or  more.  It  is  very  grateful  to  the  lungs ; 
and  I  flatter  myfelf,  that  this  new  fpecies  of  air,  flrft  em¬ 
ployed  by  me,  may  prove  hereafter  a  valuable  acquisition  to 
the  ars  medendL  As  we  brace  the  constitution  with  tonic 
medicines,  thereis  dansrer  of  local  inflammation,  which  this 
appears  to  obviate;  or,  has  the  hydro-azote  any  peculiar 
healing  quality  ? 


XVII.  Biographical  Memoirs  of  M.  de  Saussure, 
By  A.  P.  Decandolle  f. 


.oftACE  Benedict  de  Saussure  was  born  at  Ge¬ 
neva  in  1740.  His  father,  an  intelligent  farmer,  to  whom 
we  are  indebted  for  fome  memoirs  relating  to  rural  economy; 
redded  at  Conches,  a  place  fituated  on  the  banks  of  the  Arve, 

.  .  1 

at  the  diflance  of  half  a  league  from  Geneva ;  and  this  coun¬ 
try  life,  added  to  an  active  education,  expanded  no  doubt  in 
young  De  Saufftire  that  phyfical  ftreiigth  fo  neceiTary  to  the 
naturalifl  who  devotes  himlelf  to  travel.  He  repaired  daily 
to  town  to  enjoy  the  advantage  of  public  in fi ruction;  and  as 
he  lived  at  the  bottom  of  Saleve,  a  mountain  which  he  has 
flnee  rendered  celebrated,  he  amufed  himfelf  frequently  with 
afe ending  its  deep  and  rugged  tides.  Being  thus  furrounded 
by  the  phenomena  of  nature,  and  at  the  fame  time  aided 
by  ftudy,  he  conceived  a  tafte  for  natural  hiftory,  and  avoid¬ 
ed  the  error  both  of  the  learned,  wrha  farm  theories  without 
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having  been  out  of  their  clofets,  and  of  thofe  farmers  who, 
living  too  near  to  nature,  are  incapable  of  admiring  her 
beauties. 

His  earlieft  paffion  was  botany :  a  variegated  foil,  abund¬ 
ant  in  plants  of  different  kinds,  invites  the  inhabitant  of  the 
banks  of  the  Leman  to  cultivate  that  agreeable  fcieh.ce.  This 
tafte  produced  an  intimacy  between  De  Sauffure  and  the 
great  Haller.  He  paid  him  a  vilit  in  the  year  1764,  during 
his  retreat  to  Bex;  and  he  relates  in  his  travels  how  much  he 
admired  that  aftonifhing  man,  who  excelled  in  every  part  of 
the  natural  fciences.  De  Sauffure  was  induced  alfo  to  ffudy 
the  vegetable  kingdom,  by  his  connexion  with  Ch.  Bonnet, 
who  had  married  his  aunt,  and  who  foon  fet  a  juft  value  011 
the  riling  talents  of  his  nephew.  Bonnet  was  then  employed 
on  the  leaves  of  plants.  De  Sauffure  ffudied  thefe  organs  of 
vegetables  alfo,  and  he  publilhed  the  refult  of  his  researches, 
under  the  title  of  ObJ’ervations  on  the  bark  of  leaves .  This 
fmall  work,  which  appeared  foon  after  the  year  1760,  con¬ 
tains  new  obfervations  on  the  epidermis  of  leaves,  and  in 
particular  on  the  miliary  glands  by  which  they  are  covered*. 

About  that  period  the  place  of  profeffor  of  philofophy  fall¬ 
ing  vacant,  it  was  conferred  upon  De  Sauffure,  who  was  then 
only  twenty-one  years  of  age.  Experience  proves,  that  if 
premature  rewards  extinguifli  the  zeal  of  thole  who  labour 
merely  for  themfelves,  they,  on  the  contrary,  (Lengthen  it  in 
thofe  who  labour  only  for  truth.  At  that  time  the  two  pro- 
feffors  of  philofophy  at  Geneva  taught  phylics  and  logic  alter¬ 
nately.  De  Sauffure  difeharged  this  double  talk  with  equal 
fuccefs.  He  gave  to  his  courfe  of  logic  a  practical,  and,  as 
one  may  fay,  experimental  turn  ;  and  his  method  of  teach¬ 
ing,  which  began  by  Itudying  the  fenfes  to  arrive  at  the  ge¬ 
neral  laws  of  the  underftanding,  announced  already  an  able 
obferver  of  nature. 

Phyiics  however  were  the  part  for  which  he  had  the  greateft 
tafte,  and  which  conducted  him  to  the  ftudy  of  chemiffry 

*  He  had  re  fumed  this  (object  eighteen  months  before  his  death. 
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and  mineralogy.  He  then  began  his  travels  through  the 
mountains  ;  not  now  to  examine  their  vegetable  productions, 
but  to  ftudy  the  mountains  themfelves,  either  in  the  (tones 
of  which  they  are  compofed,  or  the  difpofition  of  their  maffes. 
Geology,  a  fcience  which  was  then  fcarcely  in  exiftence, 
added  charms  to  his  numerous  exeurfions  through  the  Alps ; 
and  it  was  then  that  the  talents  of  the  great  philofopher  were 
really  difplayed.  During  the  firft  fifteen  or  twenty  years  of 
his  profeflorfhip,  he  employed  himfelf  by  turns  in  difchargmg 
the  duties  of  his  office,  and  in  traverfing  the  different  moun¬ 
tains  in  the  neighbourhood  of  Geneva.  He  even  extended 
his  exeurfions  on  one  fide  as  far  as  the  banks  of  the  Rhine,  and 
on  the  other  to  Piedmont..  At  the  fame  time  he  undertook  a 
journey  to  Auvergne  to  examine  there  the  extingmfhed  vol¬ 
canoes,  and  another  to  Paris,  England,  and  Holland.  After 
that  he  vifited  Italy,  and  even  Sicily.  Thefe  were  not  mere 
journeys  for  the  purpofeof  reaching  any  particular  place.  He 
undertook  them  only  with  a  view  of  ftiidying  nature ;  never 
travelled  but  furrounded  by  every  inftrument  that  could  be 
of  ufe  to  him,  and  never  fet  out  until  he  had  drawn  up  a  plan 
of  the  experiments  and  observations  he  intended  to  make. 
He  often  fays  in  his  works,  that  he  had  found  this  method 

exceedingly  “ufeful . 

In  the  year  1779-  he  publiftied  the  ftrft  volume  of  his  Tra¬ 
vels  through  the  Alps ,  which  contains  a  minute  defcription  of 
the  environs  of  Geneva,  and  an  excurfion  as  far  as  Chamoum, 
a,  village  at  the  bottom  of  Mont-Blanc.  Phiiofophers  will 
read  there  with  pleafure  the  defeription  of  his  magnetometer . 
The  more  he  examined  mountains,  the  more  was  he  fenfible 
of  the  importance  of  mineralogy.  To  ftudy  it  with  advan¬ 
tage,  he  learned  the  German  language;  and  it  may  be  Seen., 
in  the  laft  volumes  of  his  Travels,  how  much  new  mineralo- 
gical  knowledge  he  had  acquired. 

Amidft  his  numerous  exeurfions  through  the  Alps,  and  at 

the  time  of  the  political  troubles  of  Geneva  in  17^2,  he  found 

means  to  make  his  beautiful  experiments  on  hygrometry, 

which 
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#bich  he  publhffied  in  1783  under  the  title  of  EJfays  on  Hy~ 
grometry.  This  work,  the  beft  that  ever  came  from  his  pen, 
eftablifhed  fully  his  reputation  as  a  philofopher.  We  are  in¬ 
debted  to  him  alfo  for  the  invention  of  a  new  hygrometer. 
Deluc  had  already  invented  his  whalebone  hygrometer;  and 
on  that  account  there  arofe  between  him  and  De  Sauflure  a 
fort  of  conteft,  which  degenerated  into  a  pretty  violent  dif- 
pute. 

In  the  year  1785  De  Sauffure  refigned  the  profeffor’s  chair, 
which  he  had  filled  for  about  twenty-five  years,  to  his  pupil 
and  fellow-labourer  Pidtet,  who  di (charged  with  reputation 
the  duties  of  an  office  rendered  more  difficult  by  fucceeding 
fo  eminent  a  philofopher. 

When  De  Sauffure  was  invited  by  the  {late  to  take  a  {hare 
in  the  public  education,  he  made  it  one  of  the  fubjects  of  his 
meditations,  and  prefen  ted  the  plan  of  a  reform  in  the  edu¬ 
cation  of  Geneva,  the  tendency  of  which  was,  to  make  young 
people  early  acquainted  with  the  natural  fciences  and  mathe¬ 
matics.  He  even  wifhed  that  their  phyfical  education  ffiould 
not  be  negle&ed,  and  with  that  view  propofed  gymnaftie 
exercifes.  This  plan,  which  excited  much  attention  in  a  city 
where  every  one  is  convinced  of  the  importance  of  education, 
found  admirers  and  partifans;  but  the  poverty  of  its  pecuniary 
refources  was  an  obftacle  to  every  important  innovation.  It 
was  befides  feared  that,  by  altering  eftablifhed  forms,  they 
might  lofe  the  fob  fiance,  and  that  things  might  be  changed 
for  the  worfe.  The  Genevefe  were  attached  to  their  old  fyf- 
tem  of  education ;  and  they  had  reafon  to  be  fo,-  becaufe  it 
had  not  only  proved  the  means  of  drffufing  knowledge  gene¬ 
rally  amongft  them,  but  had  called  forth  the  talents  of  feveral 
eminent  mathematicians^  and  philofophers'f. 

But  De  Sauffure’ s  attention  was  not  confined  to  public  edu- 

*  Abauzit,  Cramer,  Lhuilier,  J.  Xrembley,  &c. 

f  Jalabert,  A.  Trembley,  Bonnet,  Lefage,  Deluc,  Sdnebhr,  Prevcft, 
Pifitet,  and  De  Sauffure  h-rmletf, 
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cation  alone.  He  fuperintended  himfelf  the  education  of  hb 
two  fons  and  a  daughter,  who  have  (hewn  themfelves  worthy 
of  fuch  an  inftru&or.  His  daughter  to  the  charms  of  her 
fex  unites  an  extenfive  knowledge  of  the  natural  fciences ; 
and  his  eldeft  fon  has  already  made  himfelf  known  by  his 

phyfical  and  chemical  labours.  . 

The  fecond  volume  of  his  Travels  was  publifhed  in  1786. 

It  contains  a  defcription  of  the  Alps  around  Mont-Blanc, 
which  the  author  confiders  as  a  mineralogift,  a  geologift,  and 
a  philofopher.  He  gives  alfo  fome  interefting  experiments 
on  eleHricity,  and  a  defcription  of  his  electrometer,  the  moil 
perfect  we  have.  W e  are  indebted  to  him  alfo  for  feveral  in- 
ffmments  of  meafurement,  fuch  as  his  cyanometer ,  deflined  to 
meafure  the  degree  of  the  bluenefs  of  the  heavens,  which  varies 
according  to  the  elevation  of  the  obferver  :  his  diaphanometer, 
or  inftrument  for  meafuring  the  tranfparency  of  the  atrno- 
fpherc ;  and  his  anemometer ,  which,  by  means  of  a  kind  of  ba¬ 
lance,  weighs  the  force  of  the  wind. 

Some  years  after  the  publication  of  the  fecond  volume  of 
his  Travels,  De  Sauffure  was  admitted  as  a  foreign  affociate  \ 
of  the  Academy  ot  Sciences  of  Paris;  and  Geneva  could  then  ; 
boaft  of  having  two  of  its  citizens  in  that  clafs,  which  con¬ 
fided  only  of  feven  members.  De  Sauffure  not  only  did  ho¬ 
nour  to  his  country:  he  loved  and  ferved  it.  He  was  the 
founder  of  the  Society  of  Arts,  to  which  Geneva  is  indebt¬ 
ed  for  the  high  ftate  of  profperity  it  has  attained  within 
the  laft  thirty  years.  He  p redded  over  that  fociety  till  the  i 
lad  moment  of  his  life,  and  one  of  his  fondeft  wifhes  was  the 
prefervation  of  this  ufeful  eftablifhment. 

In  confequence  of  M.  de  Sauffure’s  fatiguing  labours  in 
the  Council  of  Two  Hundred,  of  Which  he  was  a  member, 
and  afterwards  in  the  National  Affembly,  his  health  began 
to  be  deranged,  and  in  1794  lie  was  almoft  deprived  of  the 
total  ufe  of  his  limbs  by  affroke  of  the  palfy.  However  pain-  jj 
ful  his  condition  then  might  be,  his  mind  ftill  preferved  its- 
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activity ;  and  after  that  accident  he  revifed  the  two  laft  vo¬ 
lumes  of  his  Travels,  which  appeared  in  1796,  They  con¬ 
tain  an  account  of  his  excurfions  to  the  mountains  of  Pied¬ 
mont  and  Swiflerland,  and  in  particular  of  his  journey  to  the 
fummit  of  Mont-Blanc.  Thefe  volumes,  inftead  of  exhibit¬ 
ing  any  marks  of  his  malady,  prefent  an  enormous  mafs  of 
new  fadts  and  obfervations  of  the  utmofl  importance  to 
phyfics. 

He  rendered  alfo  an  important  fervice  to  that  fcience  by 
publifhing  the  Agenda *,  which  terminate  his  fourth  volume, 
and  in  which  that  great  man,  furviving  himfelf,  conducts 
the  young  natural ift  through  the  middle  of  mountains,  and 
teaches  him  the  method  of  obferving  them  with  advantage. 
Thefe  Agenda  are  a  proof  of  his  genius,  and  of  the  ftrength 
of  mind  which  he  retained  amidft  his  fuflerings.  It  was  alfo 
during  his  illnefs  that  he  publifhed  Obfervations  on  the  fufi- 
bility  of  Jiones  by  the  blow-pipe ,  and  that  he  directed  the  ex¬ 
periments  made  on  the  height  of  the  bed  of  the  Arve  *.  Hav¬ 
ing  gone  for  the  fake  of  his  health  to  the  baths  of  Plombiers, 
he  ftill  obferved  the  mountains  at  a  diftance,  and  caufed  to 
be  brought  to  him  fpecimens  of  the  flrata  which  he  per¬ 
ceived  in  the  fteepefl:  rocks.  He  had  announced  that  he 
would  conclude  his  Travels  with  feme  ideas  on  the  primitive 
Pate  of  the  earth ;  but  the  more  he  acquired  new  fadts, 
and  the  more  he  meditated  on  the  fubjedt,  the  more  uncer¬ 
tain  did  his  opinions  become  in  regard  to  thofe  grand  revo¬ 
lutions  which  preceded  the  prefent  epoch.  In  general  he 
was  a  Neptunian;  that  is  to  fay,  aferibed  all  the  revolutions 
ol  our  globe  to  water.  He  admitted  the  poffibility  of  the 
mountains  having  been  thrown  up  by  elaftic  fluids  difen- 
gaged  from  the  cavities  of  the  earth. 

Though  the  ftate  of  his  health  began  gradually  to  become 

*  lJart  of  thefe  Agenda  have  been  already  given  in  the  Philofopbical 
Maja%:ne :  the  reft  will  be  given  in  the  fubfequent  numbers.  Edit. 
rT  ills  memoirs  on  thefe  fubjedts  wereinferted  in  the  Journal  de  Phj/ique. 

H  3  1  worfe. 


Letter  from  Dr.  Carmichael  Smyth. 

worfe,  he  {till  entertained  hopes  of  recovery ;  and  the  French 
government  having  appointed  him  profeffor  of  philofophy  at 
the  Special  School  of  Paris,  he  did  not  defpair  of  being  one 
day  able  to  fill  that  office  :  but  his  Strength  was  exhaufted,  a 
general  languor  Succeeded  the  vigour  he  had  always  enjoyed, 
his  How  and  embarralfed  pronunciation  no  longer  corre¬ 
sponded  xvith  the  vivacity  of  his  mind,  and  formed  a  melan¬ 
choly  contraft  with  the  pleafantnefs  by  which  he  had  been 
formerly  diftinguifhed.  It  was  a  painful  Spectacle  to  fee  this 
great  man  reduced  thus  to  imbecility  at  an  age  when  me¬ 
ditation  is  beneficial,  and  when  he  ought  at  lead;  to  have  en¬ 
joyed  the  fruits  of  his  reputation  and  labours. 

In  vain  did  he  try,  for  the  re-eftabiifhrnent  of  his  health, 
all  the  remedies  which  medicine  enlightened  by  the  phyfical 
Sciences  could  afford — all  alliffance  was  ufelefs.  The  vital 
power  quitted  him  with  flow  and  painful  Heps.  Towards  the 
beginning  of  autumn  laft  year  his  decay  became  more  vifible, 
his  mind  loft  all  its  activity,  and  on  the  23d  of  March  1799 
he  terminated  his  brilliant  career,  at  the  age  of  59,  lamented 
by  a  family  to  whom  he  was  dear — by  a  country  to  which 
he  had  done  honour— and  by  Europe,  the  knowledge  of 
which  he  had  extended. 


XVIII.  Letter  from  Pr.CARMiCHAEL  Smyth  to  the  Editor 

0/  the  Philofophical  Magazine. 

SIR, 

Observing  ill  your  Magazine  of  laft  month  an  article? 
in  which  Mr.  Cruickfhank  has  corrected  a  miftake  I  had 
fallen  into  in  relating  an  experiment  of  his  on  variolous 
matter;  I  have  only  to  fay,  that  had  this  gentleman  in¬ 
formed  me  of  this  circum fiance,  I  certainly  would  have 
laved  him  the  trouble  he  has  taken.  As  for  the  way  iij 
which  the  miftake  originated,  although  it  could  be  eafily  ex¬ 
plained  ;  yet,  as  the  recollection  of  this  gentleman  and  of  his 

friend 
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friend  Dr.  Roller  in  regard  to  the  converfation  that  pafled  at 
the  time,  differ  fomewhat  from  mine,  I  choofe  to  avoid  the 
difeuffion  of  a  queflion  that  refts  on  the  memory  of  the 
parties. 

Befides,  the  miftake  once  corre6led,  the  public  have  no 
farther  intereft  in  it,  and  the  perfon  concerned  almoft  as 
little.  It  did  not  in  the  lead:  affect  the  merit  of  the  experi¬ 
ment,  whether  it  was  made  in  one  way  or  the  other  •  and  it 
is  equally  evident  that  I  could  haye  no  objedl  in  view,  or 
purpofe  to  ferye,  in  mifreprefenting  it. 

I  have  the  honour  to  be.  Sir,  your  obedient  fervanty 

JAMES  CARMICHAEL  SMYTH. 

Charlotte  Street,  Bloomlbury, 

June  16,  1799. 
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X  HE  Society  of  Agriculture  at  Copenhagen  has  propofed 
three  prizes,  to  be  paid  by  the  admiralty,  one  of  five  hun¬ 
dred,  one  of  a  hundred,  and  one  of  fifty  rix-dollars,  for  the 
heft  paper  on  the  rearing  of  timber  proper  for  drip-building. 
The  points  refpe&ing  which  the  fociety  wiflies  to  be  in¬ 
formed  are  :  1 .  What  foil  is  heft  fuited  to  the  different  kinds 
of  wood,  and  what  care  is  required  in  the  cultivation  of 
them?  2.  Can  the  neceffary  form  and  degree  of  flexion  be 
by  any  means  given  to  the  timber  without  injuring  it  ? 
3.  What  is  the  proper  time  for  cutting  the  trees?  4.  Is  it 

II 4  beneficial 
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beneficial  to  bark  the  trees  before  they  are  cut,  and  in  what 
manner  is  that  operation  to  be  performed  ?  The  anfwers  to 
thefe  queftions  muft,  as  far  as  poftible,  be  confirmed  by  ex¬ 
periments.  If  the  author  fupports  any  of  his  obfervations 
on  the  authority  of  foreign  publications,  he  muft  be  careful 
to  refer  to  them  in  a  marginal  note.  The  papers  may  be 
written  in  Danifh,  German,  French  or  Englifh,  and  muft  be 
transmitted  to  the  Society  before  the  month  of  October  next, 

GERMANY. 

The  following  queftion  in  economics  has  been  propofed 
by  the  Royal  Society  of  Gottingen  :  Has  inoculation  of  the 
fmall-pox  in  flieep  been  attended  with  any  real  utility  ?  does 
it  fecure  them  againft  infection  ?  and  what  rules  are  to  be 
obferved  refpedting  it  ?  The  Society  wifhes  that  the  anfwers 
to  this  queftion  may  be  confirmed  by  undoubted  experiments. 

The  prize  is  twelve  ducats,  and  the  papers  muft  be  tranfo 
mitted  to  the  Society  before  the  month  of  September. 

PROCEEDINGS  OF  THE  INSTITUTE  OF  CAIRO, 

Frijjiazre  I,  Seventh  Year .  [Nov.  33,  1798.] 

A  memoir  by  C.  Corancez  was  read,  in  which  the  author 
examined  the  means  of  remedying  the  alteration  in  the 
movement  of  watches,  occafioncd  by  changes  of  tempera¬ 
ture.  He  propofed,  for  this  purpofe,  that  the  balance  fhould 
be  compofed  of  different  metals;  and  he  examined  by  calcu¬ 
lation  what  ought  to  be  the  form  of  the  parts  to  render  the  vis. 
inertias  conftant,  while  the  ofcillatino'  mafs  dilates  or  contracts. 

C.  Savigny  read  a  memoir  on  the  natural  hiftory  of 
Egypt,  with  an  enumeration  of  the  different  fpecies  of  ani¬ 
mals  hitherto  obferved  in  Lower  Egypt,  and  particularly  in¬ 
fects.  He  pointed  out  alio  fome  of  the  caufes  which  may 
have  contributed  to  reduce  the  number  of  thefe  fpecies. 

C.  Suey  propofed  the  appointment  of  a  cornmiffion  for 
the  purpofe  of  collecting  information  from  the  inhabitants 
of  countries  adjacent  to  Egypt,  which  might  then  be  at 

Cairo, 
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Cairo,  and  in  particular  reflecting  the  courfe  of  the  upper 
part  of  the  Nile,  and  the  natural  and  civil  hiftory  of  Abyffinia. 

Frimaire  6.  [November  27.] 

C.  Levaffeur,  director  of  the  artillery  and  marine  at  Alex¬ 
andria,  tranfmitted  to  the  Inftitute  a  memoir  on  the  different 

proceffes  proper  to  corre&  certain  faults  in  various  kinds  of 
iron  and  heel. 

C.  Say  propcfed  that  different  pieces  of  coin,  found  in 
diggmg  among  the  ruins  of  Bellecis,  fliould  be  depofited  in 
the  library. 

Frimaire  11.  [December  2.] 

C.  Hybert,  captain  of  the  85th  demi-brigade,  fent  to  the 
Inftitute  an  allegorical  drawing  made  in  honour  of  General 
Buonaparte. 

0.  Defgenettes,  in  name  of  a  commiflion,  gave  m  a  report 

on  the  ophthalmy  prefen  ted  by  C.  Larreft,  furgeon  general  to 
the  army. 

C.  Monge  read  fome  obfervations  he  had  made  on  the 
phenomena  of  capillary  tubes. 

Frimaire  16.  [December  7.I 

C.  Balzac,  architect,  prefented  a  poetical  piece  on  the  re¬ 
lative  fituation  of  the  French  in  Egypt. 

E.  Berthollet  read  a  paper  on  dyeing  cotton  and  linen 
with  the  carthamus.  Egypt  fupplies  Europe  with  the  car¬ 
thamus,  and  it  is  ufed  there  for  dyeing  Elk.  In  Egypt  it  is 
employed  in  the  dyeing  of  cotton,  and  the  procefs  confifts, 
x*  In  Separating,  by  means  of  a  vvater  a  little  alkaline,  the 
yellow  part  from  the  red  fubftance.  2.  In  incorporating  the 
alkali  under  the  grinding-ftone  with  the  carthamus.  3.  In 
keeping  the  heat  or  the  bath  at  the  temperature  of  from  30 
to  40  degrees  [of  Reaumur,  we  fuppofe]. 

C.  Lcvaileur  3  memoir  on  correcting  the  faults  in  certain 
kmcis  of  iron  and  fteel  having  been  referred  to  a  commiflion, 
a  report  on  that  fubjeft  was  read  by  C.  Defcoftils.  Iron 
^Uich  breaks  when  forged  cold  is-  a  mixture  of  two  metals. 


one 
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one  of  which  is  more  fufiblethan  the  other;  and  it  cannot  be 
forged  but  when  both  metals  are  foftened  by  the  adtion  of 
heat,  or  when  they  are  both  cold.  C.  Levaffeur  pointed  out 
therefore  feveral  methods  of  correcting  cold  ftiort  iron, 
whether  its  defedt  arifes  from  the  fteely  quality  it  has  re¬ 
tained,  or  from  the  prefence  of  phofphorus.  The  means 
employed  by  the  author  to  remedy  the  too  great  hardnefs  of 
Heel  and  fteelified  iron,  were  by  fubjedting  them  to  cementa¬ 
tion  with  oxygenated  fuhftances, 

C.  Buonaparte  communicated  to  the  Inftitute  an  account  of 
the  number  of  perfons,  inhabitants  of  Cairo,  who  had  died 
in  the  courfe  of  a  hundred  days.  The  number  was  1076, 
comprehending  only  Muffulmans. 

C.  Monge  announced,  that  it  appeared  from  obfervations 
made  lately  at  Cairo  by  C.  Beauchamp,  that  the  declination 
©f  the  magnetic  needle  was  12  f  D. 

‘  O  .'j  2. 

Frimaire  21.  [ December  12.] 

C.  Regnier  prefented  to  the  Inftitute,  from  bis  brother 
General  Regnier,  fpecimens  of  rock  detached  from  a  hill 
called  Djebel  Nabo.  C.  Berthollet  and  Defcoftils  were 
charged  to  examine  the  nature  of  thefe  fpecimens, 

C.  Frank,  phyfician,  tranfmitted  to  the  Inftitute  a  paper 
refpedting  the  art  of  the  ophiogenes.  The  author  had  fre¬ 
quent  opportunities  of  ohferving,  in  different  parts  of  Egypt, 
the  confidence  and  addrcfs  with  which  certain  inhabitants  of 
that  country  handled  ferpents  ;  and  his  remarks  on  this  fub~ 
jedfc  will  ferve  to  illuftrate  the  accounts  given  by  travellers  of 
the  arts  employed  by  thefe  people. 

Frimaire  2 6.  [ December  17,] 

C.  Fourier  prefented  to  the  Inftitute  a  fecond  part  of  a 
treat ife  entitled  Refear  ches  in  regard  to  Mechanics  in  general. 

The  fecretary  read  a  poetical  compofition  on  the  death  of 
a  young  French  foldier,  who  had  been  taken  by  the  Arabs 
foon  after  the  arrival  of  the  army  in  Egypt, 


C.  Ripault* 
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C.  Ripault,  librarian,  prefented  a  memoir,  entitled  Re- 
fearcbes  refpe6ting  the  Oafs. 

ROYAL  SOCIETY  OF  LONDON. 

Since  our  laft  report  papers  on  the  following  fubje&s  have 
been  read  at  the  meetings  of  this  learned  body : — 

On  a  new  Principle  ii>  Tanning,  by  George  Biggin,  Efcp 
From  the  experiments  adduced  in  this  paper  it  appears,  that 
elm  bark  is  the  lead  powerful  of  any,  and  that  oak  bark 
in  winter  is  not  fo  powerful  as  in  fpring  in  the  proportion 
of  30  to  128. 

On  Lime  employed  for  manure  by  Smythfon  Tennant,  Efq, 
This  paper  contains  much  ufeful  practical  information  re~ 
fpe&ing  the  effe&s  produced  by  different  kinds  of  lime-ftones. 
One  kind,  found  near  Done, after,  proves  highly  detrimental 
,to  the  land  on  which  it  is  laid,  however  fparingly,  fo  as  to 
deftroy  almoft  entirely  all  vegetation  ;  this  mifehievous  pro¬ 
perty  is  lound  to  be  owing  to  the  prefence  of  a  portion  of 
magnefial  Near  Ferry-bridge,  on  the  other  hand,,  a  limer 
ftone  is  found  which  proves  highly  fertilizing  applied  in  any 
quantity.  This  paper  is  accompanied  with  a  table  of  difle- 
xent  pernicious  lime-ftones  found  in  various  parts  of  the 
kingdom. 

The  reading  of  a  paper  on  the  Decompofttion  of  Borax  by 
Profeffor  Crell,  .and  an  intexefting  one  on  Shells  and  Bones, 
by  Charles  Hatchet,  Efq.  terminated  the  feffion,  which  was 
clofed  on  the  13th  inftant. 

AEROSTATION. 

Several  of  the  foreign  journals  have  announced  an  inven¬ 
tion  of  Profeffor  Danzel  for  directing  an  air  balloon  through 
the  atmofphere.  The  following  is  a  ftiort  account  of  the 
method.  M.  Danzel  has  conftrufted  two  cylinders  or  axles, 
to  the  ends  of  which  are  fixed,  in  the  form  of  a  crofs,  four 
fails  or  oars,  moveable  at  the  point  of  their  infertion  into  the 
cylinder,  in  fuch  a  manner  that,  when  made  to  move  round 
by  means  of  a  handle,  the  eight  oars,  like  the  cogs  of  a  water- 

z  mill 
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mill  wheel,  prefent  in  fucceffion  to  the  air  fometimes  their 
Hat  fide  and  fometimes  their  edge. 

To  caufe  each  oar  to  turn  hack  on  itfelf  about  the  fourth 
part  of  a  circle,  M.  Danzel  has  not  only  left  fufficient  play 
at  the  point  where  the  ftick  of  each  oar  is  inferted  in  the 
cylinder,  but  has  placed  the  ftick  in  fuch  a  manner  that  the 
air  itfelf  makes  the  oar  fall  back,  at  each  turn,  with  the  ne- 
ceftary  velocity  and  precifion.  It  ffluft  here  be  underftood 
that  the  two  cylinders,  armed  with  their  four  oars  or  fails, 
are  deilined  to  occupy  one  each  fide  of  the  balloon,  four  oars 
on  each  ftde. 

It  is  well  known  that  aeroftation  has  a  refemblance  to  fly¬ 
ing  or  fwimming  rather  than  to  failing,  fince  every  aeroftat 
is  immerfed  in  the  air  as  a  bird,  or  as  a  fifh  is  immerfed  in 
water ;  whereas  the  effort  of  a  veflel  is  divided  between  two 
elements,  one  of  which,  the  water,  gives  it  a  great  point  of 
fupport,  and  the  other,  the  air,  is  very  eafy  to  be  divided. 
But  the  aeroftat  being  totally  immerfed  in  the  air,  it  was  ne- 
ceflary  to  find  out  a  movement  which,  though  circular, 
fhould  not  deftroy  at  each  half  turn  the  effeCt  of  the  preced¬ 
ing  one  ;  for,  the  refiftance  being  equal  in  the  whole  circum¬ 
ference,  it  is  evident  that  the  fupport  rnuft  be  diminifhed  or 
even  annulled,  if  polfihlc,  in  one  half  of  the  circle,  and  be 
retained  full  and  perfect  in  the  other.  This  M.  Danzel  has 
effected,  by  prefenting  to  the  air  fometimes  the  edge  and 
fometimes  the  flat  part  of  the  fails  on  each  fide,  in  turns 
and  with  great  regularity.  The  refult  is,  that  during  a  con¬ 
tinued  rotation  each  cylinder  produces  a  ftrong  current  of 
air  behind,  and  rarefaction  before;  and  this  current,  which 
continues  without  intermiffion,  is  very  fenfible.  It  is  evi¬ 
dent  then  that  a  body  fufpended  in  air  at  reft,  if  thefe  two 
cylinders  are  attached  to  it,  muff  advance  towards  the  rar.fi  jd 
fpace  occafioned  by  their  rotation,  and  produce  a  continual 
current  of  air  behind  it. 

v.  ,  ‘  T  *  • 

The  cogged  wheels  of  water  mills  being;  half  in  the  water 
and  half  in  air,  the  co^s  may  be  immoveable,  becaufe  at 

each 
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each  half  turn  the  force  of  the  water  overcomes  the  refi  fiance 
of  the  air,  in  the  proportion  of  a  thoufand  to  one ;  but  if  the 
wheel  with  its  immoveable  cogs  were  entirely  immerfed  in 
a  current  of  water,  it  is  evident  that  it  would  not  turn  at  all, 
becaufe  the  water  would  make  two  efforts  in  oppolite  direc¬ 
tions  on  the  upper  and  lower  cogs.  If  we  now  fuppofe  fucli 
a  cogged  wheel  totally  immerfed  in  flagnant  water,  and  that 
by  means  of  any  power  it  is  made  to  turn  on  itfelf,  it  will 
only  agitate  the  water  without  producing  a  current;  and  if 
it  be  free  to  advance  or  recede,  it  will  do  neither.  But  if 
the  cogs  are  rendered  moveable  by  M.  Danzeffs  method,  in 
fuch  a  manner  that  the  wheel  prefents  alternately  at  each  half 
turn  the  flat  fide  and  the  edge,  it  will  neceffarily  advance,  and 
occaflon  a  current  of  water  behind  it. 


NAVIGATION. 

M.  Danzel  has  invented  alfo  an  hydraulic  machine  for 
making  a  fliip  or  boat  advance  during  a  calm,  and  even 
ao-ainft  a  current.  The  mechanifm  of  this  machine  is  ex- 

o 

tremely  Ample ;  and  if  we  did  not  know  til  at  the  Ample  ft 
means  are  often  difcovered  the  lateft,  we  might  be  furp riled 
that  it  fhould  not  have  been  found  out  before.  It  con- 


fifts  of  a  long  pole,  to  the  anterior  extremity  of  which  a n 
apparatus,  fliaped  like  a  drawer  without  back  or  front,  is 
attached  in  fucli  a  manner  that  when  puflied  forwards  it 
folds  itfelf  back  under  the  pole,  to  which  it  as  it  were  ad¬ 
heres,  and  prefents  to  the  water  the  thin  cutting  furface  of 
its  three  edp'es,  viz.  of  the  bottom  and  two  fldes,  which  can 


neither  oppofe  to  the  water  a  refiftance  capable  of  preventing; 
the  pole  from  penetrating  farther,  or  of  making  the  fhip 
recede. 


When  the  pole,  which  is  puflied  forwards  from  the  vcffel, 
has  attained  to  its  full  reach,  the  drawer  as  foon  as  the  pole 
is  pulled  back  affumes  a  vertical  pofition,  and  prefents  to  the 
water  its  whole  cavity.  By  theie  means  n  cmbiaces  a  column. 

of  water,  which,  without  finding  means  to  efcape,  preffes  on 

a  fur- 
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&  furfacfe  much  larger  than  that  of  a  common  oar,  and  keep# 
the  drawer  immoveable  ;  fo  that  tliofe  who  draw  the  poleA 
towards  them,  inftead  of  making  the  vefiel  to  recede,  caufe 
it  to  advance.  This  machine,  which  may  be  multiplied 
more  conveniently  than  oars,  has  this  vifible  advantage  over 
the  latter,  that  it  oppofes  to  the  water  a  refinance  infinitely 
fuperior,  while  the  pafiive  re-aCtion  of  this  refiftance  renders 
the  labour  of  the  mariners  lefs  laborious  and  more  effectual. 

METEOROLOGY. 

T  -  1 

The  following  note  has  been  lately  publifiied  by  Delalande 
in  one  of  the  French  Journals  : 

ce  M„  Von  Zach,  director  of  the  obfervatory  of  Gotha,  the 
xnoft  celebrated  and  moft  ufeful  aftronomer  of  Germany^, 
and  whom  I  vifited  laft  fummer,  informs  me,  in  one  of  his 

letters,  that  on  the  25th  of  December  he  faw  the  thermo¬ 
meter  at  21°  Fahr.  below  o°.  In  the  duchy  of  Wirtem- 
berg  it  was  at  240,  at  Augtbourg  25°,  at  Manheim  190,  at 
Vienna  180,  at  Amfterdam  i6J,  at  Drefden  4  as  at  Paris; 
But  at  Copenhagen,  which  is  much  farther  north,  it  was 
only  at  10  degrees.5  Thu3  the  caule  of  this  great  cold  did 
not  come  from  the  north,  but  probably  from  Siberia,  and' 
Tartary.  I  am  accufed  of  having  predicted  that  the  winter 
would  be  moderate .  This  is-  not  correct.  Some  weak  per- 
fon  had  faid,  in  one  of  the  Journals,  that  every  400  years  the 
winter  was  fevere,  and  that  the  laft  one  correfponded’  with 
that  period.  I  replied,  that  the  period  of  400  years  had  no 
foundation ;  and  that,  if  there  were  any  probable  means  of 
foretelling  any  thing,  it  would  be  by  the  period  of  1 8  years  : 
k  has  fucceeded  fometknes.  M.  Toaldo  aborts,  that  in  Italy 
it  fucceeds  always ;  and  it  was  this  which  promifed  us  a; 
moderate  winter.  On  this  fide  the  Alps,  and  the  Pyrenees, 
local  circumftances,  which  cannot  be  explained,  derange? 
often  our  calculation  and  the  period.  I  gave  that  conjecture 
therefore  only  as  probability,  but  it  has  been  improperly 
sonfidered  as  a  prediction/ 5  Lalandev 

ixocu- 


inoculation  of  Sheep. — Deaths. 


1  rt 

4-  M 

INOCULATION  OF  SH^EEP. 

It  appears  that  the  pra&ice  of  inoculating  fheep  for  the 
fmall-pox  is  now  common  in  Germany.  We  are  informed 
that  a  M.  von  Hofman  caufed  this  operation  to  be  performed 
on  his  whole  flocks  and  ihat  not  one  of  them  died.  A  fcratch 
was  made  in  the  Ikin  of  the  right  hind  leg,  three  or  four 
inches  from  the  hoof,  and  a  fmall  drop  of  matter  fqueezed 
from  a  ripe  puftule  was  rubbed  into  the  Wound.  A  plafter 
an  inch  and  a  quarter  long,  and  an  inch  broad,  was  then 
applied  over  it.  Profeifor  Beckmann,  to  whom  we  are  in¬ 
debted  for  this  article,  fays  he  does  not  know  whether  it  has 
been  proved  by  experience  that  {beep  inoculated  in  this 
manner  are  fecured  againft  future  infection.  This  point 
indeed  does  not  feem  to  be  yet  determined ;  otlierwife,  the 
Royal  Society  of  Gottingen  would  not  have  made  it  the  fub- 
je6l  of  a  prize  queftiom 

DEATHS. 

On  the  1 6th  of  February,  at  Munich,  of  a  broke  of  the 
apoplexy,  Charles  Theodore,  elector  Palatine,  who  .as  % 
friend  to  the  arts  and  fciences  deferves  a  confpicuous  place  in 
the  annals  of  literature.  A  chronological  catalogue  of  his 
inftitutions  may  be  found  in  F.  P,  Wundts  Effay  towards  a 
general  Hijhry  of  the  Palatinate  of  the  Rhine.  In  the  year 
1763  he  founded  the  Academy  of  Sciences  at  Manheim, 
which  fince  its  eftablifhment  has  certainly  been  of  great: 
utility  by  its  refearches  into  ancient  hillory  and  geography- 
At  the  fame  time  that  the  Academy  was  founded,  a  Cabinet 
of  Antiquities  was  begun.  In  1769  the  Phyfical  Economical 
Society  at  Lautern  wxis  eftablifhed ;  arid  in  1774  the  Hlgik 
School,  which  in  1784  was  transferred  to  Heidelberg  and 
united  with  the  Univerfity  of  that  place.  The  German 
Literary  Society  at  Manheim  eftablifhed  in  1773  was 
founded  alfo  by  this  Prince,  as-  wrcll  as  the  Cabinet  of  Natu  ¬ 
ral  Cur  iofities  begun  in  1765;  the  Botanical  Garden;  the 
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Military  Anatomical  Theatre ;  the  Chirurgical  College  •  the 
School  of  Midwifery,  and  the  School  for  attending  on  the 
Sick.  He  augmented  the  Court  Library  at  Manheim  with 
the  fcarceft  and  moft  valuable  works ;  expended  confiderable 
fums  on  the  Obfervatory  of  that  city,  and  raifed  it  to  be 
one  of  the  firft  not  only  in  Germany  but  in  Europe.  To 
encourage  and  promote  the  fine  arts,  he  eftablifhed  in  1775 
the  Academy  of  Drawing  and  Sculpture  at  Manheim,  a  Hall 
for  copying  Paintings  with  a  valuable  colle&ion  of  pictures, 
and  the  German  National  Theatre,  which,  by  the  zeal  of 
M.  vonDalberg  and  the  talents  of  excellent  performers,  foon 
became  one  of  the  moft  celebrated  in  Germany. 

On  the  ad  of  April,  at  Lizieux  in  Normandy,  Charles 
Lemonnier,  the  oldeft  of  the  contemporary  French  aftrono- 
mers.  He  was  born  on  the  zcth  of  November  1715,  and 
had  a  great  (hare  in  the  expedition  undertaken  in  1735  for 
meafuring  a  degree  of  the  meridian  in  the  north. 


TO  THE  EDITOR  OF  T H 7  PHILOSOPHICAL  MAGAZINE, 
SIR, 

IN  a  collection  of  minerals  in  my  poffeffion  there  ate  fcve* 
ral  fpecimens  which  I  fufpeCt  to  contain  Mr.  Klaproth’s 
new  femi-metal  uranite ;  but  as  they  are  handfome,  and  not 
large,  am  unwilling  to  facrifice  them  to  analyfis  to  know 
their  contents. 

If  any  of  your  mineralogical  readers  can,  through  the 
channel  of  your  ufeful  Magazine,  point  out  by  what  means 
the  prefence  of  uranite  can  be  afeertained  in  fuch  fmall  pieces 
only  as  can  be  detached  from  cabinet  fpecimens,  I  fhall  be 
much  obliged  to  him. 

By  giving  this  a  place  in  your  next  Number,  you  will 
oblige  one  who  wifhes  every  fuccefs  to  the  Philofophical 
Magazine. 

June'15,  1  799' 
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I;  /&£  Longitudinal  Vibrations  of  Strings  and  Rods,  with 
Obfervations  on  the  Conveyance  of  Sound  through  folid 
Bodies .  By  Dr.  Chladni  of  Wittemberg* . 

PniLOSOPHERS  formerly  were  acquainted  only  with 
the  longitudinal  vibrations  of  the  air  in  a  founding  pipe, 
where,  as  is  well  known,  the  pipe  or  tube  itfelf  is  not  the  fo- 
norous  body,  but  the  column  of  air  contained  in  it,  which, 
according  to  the  direction  of  its  length,  contracts  and  expands 
in  various  ways.  That  folid  bodies  alfo  can  vibrate  in  the 
direction  of  their  length,  according  to  the  fame  lawrs,  as  the 
above  elaflic  fluid  iri  a  pipe;  and  that  the  laws  of  this  longi¬ 
tudinal  vibration  are  totally  different  from  thofe  of  tranfverfal 
Vibration,  I  firflfhewed  in  regard  to  firings  in  my  difcoveries 
relpedling  the  Theory  of  Sound  f ,  and  iri  regard  to  rods 
in  my  work  on  the  Longitudinal  Vibrations  of  Strings  and 

*  Extracted  from  his  work  on  that  fubjefV,  entitled,  Ueher  Lovgitudl- 
mlfebwingungen  der  Saiten  urid  Siabe-  Ne.hji  bejgefilgten  bemerkungen  tidr 
die  Fortleitung  des- Schultes  durch.  fefte  Ko 'per. 

f  Entdeckungen  liber  die  Theoiie  des  Klanges,  p.  76.  See  alfo  Ber- 
lyner  Mujikalifchen  Monatfchrift.  Avguft  1792. 
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Rods.  A  firing  can  extend  and  contrad  itfelf  either  wholly 
in  the  diredlion  of  its  length ,  or  divide  itfelf  into  two,  three, 
four,  or  more  parts,  each  of  which  is  fubjedl  to  a  movement 
of  the  like  kind.  The  tones,  which  in  comparifon  of  the 
tranfverfal  tones  are  exceedingly  high,  are  to  each  other  as 
the  numbers  i,  2,  3,  4,  &c.,  or  as  the  number  of  the  vi¬ 
brating  parts.  They  fo  far  correfpond  with  the  tranfverfal 
tones,  that  in  the  fame  kind  of  vibration  they  are  in  the  in- 
verfe  ratio  of  the  length  of  the  firings  5  but  totally  differ 
from  them  in  this,  that  the  thieknefs  and  extenfion  of  the 
firing  are  of  no  account,  and  that,  for  this  reafon,  more  de¬ 
pends  upon  the  nature  of  the  fubflance.  Thus  the  tone  of 
a  brafs  flrinp-  is  about  a  fixth  or  a  feventh  higher  than  the 
tone  of  a  cat-gut  firing ;  and  the  tone  of  a  fleel  firing  is  a 
fourth  or  nearly  a  fifth  higher  than  the  tone  of  a  brafs  firing. 
On  the  other  hand,  in  the  tranfverfal  vibrations  of  a  firings 
the  tone,  as  is  well  known,  does  not  depend  on  the  quality 
of  the  fubflance,  but  on  the  length,  weight,  and  degree  of 
tenfion.  A  firing,  therefore,  which  vibrates  longitudinally, 
is  not  to  be  confidered  fo  much  as  a  thread-like  bodv  ren- 

j 

dered  elaflic  by  tenfion,  but  as  a  piece  of  matter  extended 
in  length,  and  which  vibrates  exadlly  in  the  fame  manner 
as  a  rod  or  flaff  fattened  at  both  ends.  When  a  flaff  is  free 
at  both  ends,  in  its  firfl  manner  of  longitudinal  vibration, 
there  is  a  certain  point  in  the  middle  at  which  the  vibra¬ 
tions  of  each  half  flop ;  in  the  next  there  are  two,  each  at 
the  di fiance  of  a  fourth  part  from  the  end;  and  in  the  fol¬ 
lowing  there  are  three,  &c.  The  tones  correfpond  with  the 
natural  feries  of  the  numbers  1,  2,  3,  4,  &c.  If  a  rod  be 
fallen ed  at  one  end  during  the  firfl  kind  of  longitudinal  vi- 
bration,  the  alternate  expanfion  and  contraction  of  the  whole 
rod  take  place  in  fuch  a  manner  that  they  Hop  at  the  fixed 
end ;  in  the  next  tone  there  is  a  refling  point  at  the  diflance 
of  one-third  from  the  free  end:  and  in  the  following*  there 

\  O 

are  two,  &c.  The  tones  correfpond  with  the  numbers  1,3, 
5)  7s  and  the  firfl  of  thefe  tones  is  an  odtave  lower  than. 
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the  firft  tone  of  the  fame  rod  when  perfectly  free.  All  kinds 
of  longitudinal  vibrations  can  the  beft  produced  by  proper 
fri£tion  or  rubbing  in  the  direction  of  the  length  with  the 
finger,  or  any  foft  fubftance  rubbed  over  with  pounded  refin, 
and  on  glafs  rods,  of  which  thofe  ufed  for  thermometers  and 
barometers  are  the  fitted:,  with  a  wet  rag  beftrewed  with  fine 
fand;  from  which  it  is  evident  that  the  rubbing  muft  be  per¬ 
formed  within  a  vibrating  part,  and  that  the  rod  muff:  be 
gently  held  between  two  fingers  of  the  other  hand  at  any  of 
the  retting  points,  but  at  no  other  place.  In  pipes  the  higher 
tones  are  produced  by  a  ftronger  and  fomewhat  different  me¬ 
thod  of  blowing.  In  a  pipe  open  at  both  ends,  the  column, 
of  air  contained  in  it  vibrates  like  a  rod  free  at  both  ends ; 
and  the  column  in  a  pipe  clofe  at  one  end,  like  a  rod  which 
is  fixed  at  one  end.  In  all  longitudinal  vibrations,  the  tones, 
during  the  fame  kind  of  vibration,  depend  merely  on  the 
length  of  the  fonorous  body,  and  on  the  quality  of  the  fub- 
ftance :  the  thicknefs,  and  other  circumftances  in  regard  to 
form,  are  of  no  confideration.  I  have  examined  every  fub- 
ftance  which  I  could  obtain  in  a  fufficiently  long  rod-like 
form,  in  regard  to  longitudinal  vibration ;  for  example,  many 
kinds  of  wood  and  metal,  alfo  glafs,  whalebone,  &c.‘  The 
fpecific  gravity  makes  no  difference ;  for  fir-wood,  glafs,  and 
iron,  give  almofi:  the  fame  tone,  as  alfo  brafs,  oak,  and  the 
Ihanks  of  tobacco-pipes  made  of  clay. 

As  found  is  conduced  alfo  by  longitudinal  vibrations,  fince 
a  portion  of  air,  or  of  any  other  fubftance,  is  obliged  by  the 
impulfe  of  the  fonorous  body  to  contract  and  again  expand 
itfelf,  a  more  accurate  knowledge  of  longitudinal  vibration 
may  ferve  to  determine  with  what  velocity  found  is  conducted 
through  hard  bodies.  Count  Giordano  Riccati,  in  his  ex¬ 
cellent  work  on  Strings  or  Elaftic  Fibres  *,  has  proved  that 
found  paffes  through  a  fpace  filled  with  air,  of  a  given  length, 

*  Delle  Corde  ovvero  Fibre  Elaftiche.  Bolpgna,  1764.  4.  Sched.  V, 

§  3.  and  Sched.  viii.  dill.  1. 
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in  the  fame  time  that  a  column  of  air  of  the  fame  length-, 
contained  in  a  pipe  open  at  both  ends,  makes  one  vibration. 
Newton  in  his  Principia  *  fays  the  fame  thing  in  another 
manner,  for  he  afierts  that  each  ftroke  (pulfus)  pafles  through 
twice  the  length  of  an  open  pipe;  but  he  calls  a  double 
vibration,  that  is,  a  contraction  and  expanlion,  a  ftroke ; 
whereas  Riccati  and  others,  agreeably  to  the  common  mode 
of  expreftion,  call  each  contraction,  as  well  as  each  expanfion, 
a  vibration.  The  principles  on  which  this  propofttion  de¬ 
pends,  feem  to  be  of  fuch  a  general  nature  that  they  may  be 
applied  to  hard  bodies;  and  thus  we  may  at  leaft;  admit,  with 
the  greateft:  probability,  that  found  pafles  through  every  body 
In  the  fame  time  in  which  that  body,  when  it  vibrates  freely, 
makes  one  longitudinal  vibration.  We  are  taught  by  expe¬ 
rience,  that  found  moves  through  the  air  with  a  velocity  ol 
about  1040  Paris  feet  in  a  fecond;  we  learn  alfo  from  expe¬ 
riments  and  calculation,  that  in  a  fhut  pipe  of  five  feet,  and 
an  open  pipe  of  ten  feet,  100  vibrations  are  made  in  a  fecond. 
According,  then,  to  the  above  propofttion,  found  muft  paft 
through  ten  times  a  hundred,  that  is,  jooo  feet  in  a  fecond. 
That  the  velocity  is  fomewhat  greater,  being  about  1040  feet, 
does  not  however  contradict  the  propofttion ;  for  the  column 
of  air  actually  agitated  by  the  founding  of  a  pipe,  is;  always 
a  little  longer  than  that  contained  in  the  pipe ;  as  Count  Ric¬ 
cati  has  proved  in  the  before-mentioned  work,  and  as  people 
may  be  eaftly  convinced  through  experience,  by  holding  the 
hand  dole  to  the  mouth  of  a  pipe,  where  the  vibration  of  the 
air  will  be  ftrongly  felt.  Hard  bodies,  if  the  above  propofi- 
tion  be  univerfally  true,  muft:  conduCt  found  with  greater  ve¬ 
locity  in  proportion  as  the  tone  is  higher,  which  is  emitted 
by  the  fame  length  and  with  the  fame  kind  of  longitudinal 
vibration.  Now  the  tones  of  a  rod  of  tin  are  about  two  oc¬ 
taves  and  a  large  feventh  higher;  one  of  filver,  three  oClave; 
and  a  whole  tone ;  one  of  copper,  nearly  three  oCtaves  and  : 

*  Princ,  Philof.  Nat.  lib.  ii.  prop.  50.  in  fchol.  ! 
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fifth  ;  and  one  of  iron  or  glafs,  about  four  odtaves  and  a  half 
tone  higher  than  the  column  of  air  in  an  open  pipe  of  the 
fame  length.  If  one  therefore  had  a  fufficiently  long  feries 
of  fuch  fubdances,  the  velocity  with  which  found  is  conveyed 
through  tin  would  be  found  to  be  7800,  through  (liver  9300, 
through  copper  12,500,  through  glafs  and  iron  17,500  Paris 
feet  in  a  fecond.  The  kinds  of  wood  I  have  examined  would 
conduct  found  from  about  11,000  to  nearly  18,000,  and 
burnt  pipe  clay  from  about  10,000  to  12,000  feet  in  a  fe¬ 
cond. 

Profeflor  Wiinfch,  in  fome  papers  which  he  read  before 
the  Academy  of  Berlin*,  in  1788  and  1789,  made  known 
experiments  to  which  he  was  led  by  Plook’s  Micrographia, 
and  from  which  he  infers,  that  found  moves  with  infinite 
velocity  through  hard  bodies,  or  with  the  fame  velocity  as 
light.  It  follows,  however,  from  the  experiments  which 
were  made  with  a  feries  of  wooden  laths  not  of  confiderable 
length,  that  found  was  conduced  through  thefe  fooner  than 
through  the  air. 

Hard  bodies,  in  regard  to  the  drength  with  which  they 
convey  found,  feem  to  exceed  air  \  fo  that  we  may  confe- 
quently  admit  that  air,  though  the  molt  common  conductor 
of  found,  is  however  one  of  the  word  conductors  of  it.  If  a 
man  holds  one  end  of  a  dick  in  his  teeth,  and  applies  the  other 
to  a  founding  body,  he  will  clearly  hear  the  found  of  it  though 
his  ears  be  dopped ;  and  in  this  manner  two  perfons,  almod 
deaf,  could  hear  all  the  notes  of  my  euphon  f ,  even  in  pia- 

niffimo  J.  If  one  holds  between  the  teeth  a  thread,  to  the 

end 

Berlin  1793-4. 

f  For  an  account  of  the  Euphon  fee  Phil.  Magazine,  Vol.  II.  p.  391. 

+  About  fifty  years  ago  a  merchant  at  Cleves  named  JorifTen,  who  had 
become  almoft  totally  deaf,  fitting  one  day  near  a  harpfichord  while  fome 
one  was  playing,  and  having  a  tobacco-pipe  in  his  mouth,  tne  bow,  or 
which  refted  accidentally  againft  the  body  of  the  inftrument,  he  was  agree¬ 
ably  and  unexpectedly  furprifed  to  hear  all  the  tones  in  the  mod  diftinCt 
fanner,  By  a  little  reflection  and  practice  he  again  obtained  the  ufe  of 
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end  of  which  is  fufpended  a  large  filver  fpoon,  and  beats  it 
againft  any  thing,  he  will  hear  a  noife,  even  if  his  ears  are 
fhut,  equal  to  that  of  a  large  bell.  Perolle  has  given  excel- 

9 

lent  observations  on  the  capability  of  hard  bodies  to  condu6l 
found,  in  the  Memoirs  of  the  Academy  of  Turin  for  1790 
and  1791.  Articulated  tones  alfo  are  conducted  exceedingly 
well  through  hard  bodies,  as  I  found  by  experiments  which 
I  made  with  fome  of  my  friends.  Two  perfons  who  had 
flopped  their  cars  could  converfe  with  each  other  when  they 
held  a  long  flick,  or  a  feries  of  hicks,  between  their  teeth, 
or  reftecl  their  teeth  againft  them.  It  is  all  the  fame  whether 
the  perfon  who  fpeaks  refts  the  flick  againft  his  throat  or  his 
breaft,  or  when  one  refts  the  flick  which  he  holds  in  his 
teeth  againft  fome  veflel  into  which  the  other  fpeaks.  The 
effect  will  be  greater  the  more  the  veftel  is  capable  of  a  tre¬ 
mulous  movement.  It  appeared  to  be  ftrongeft  with  glafs 
and  porcelain  veflels  ;  with  copper  kettles,  wooden  boxes, 
and  earthen  pots,  it  was  weaker.  Sticks  of  glafs  and  next 
fir-wood  conducted  the  found  beft.  The  found  could  alfo 
be  heard  when  a  thread  was  held  between  the  teeth  by  both, 

this  valuable  fenfe,  which,  as  Bonnet  fays,  connects  us  with  the  moral 
world  ;  for  he  foon  learned,  by  means  of  a  piece  of  hard  wood,  one  end  of 
which  he  placed  againft  his  teeth,  while  another  perfon  placed  the  other  end 
in  the  like  manner,  to  keep  up  a  converfation,  and  to  be  able  to  underftand 
tne  leaft  whifper.  His  fon  made  this  beneficial  difeovery  the  fubjedt  of  an 
inaugural  differtation  under  the  following  title  :  “  Dijje.rtatio  medico.  Jiftens 
ncTJi  method!  furdos  reddendi  audientes  phyjicas  et  medicas  rat  tones.  Praef. 
■Andr.  El.  Buchneroj  audt.  jo.  JorissExY.  I-Iaiae,  1757.4.  One 
hears  moft  diftindily  when  the  end  of  the  ftick  refts  againft  the  upper 
fore-teeth,  or  rather  when  it  is  held  between  the  teeth  ;  if  placed  only 
againft  the  lower  teeth,  it  will  be  of  no  avail.  The  natural  caufes  of  this 
and  many  other  variations  which  the  author  and  his  father  tried,  are  ex¬ 
plained  in  the  above  ufeful  Tradt,  which  was  afterwards  published  in  Ger¬ 
man,  by  the  prefident,  with  the  title  of,  Buchners  Abhandlung  <von  einet 
bejondern  und  lei chten  art  Baube  hfirend  Zu  Machen  :  Nebji  andern  Anmer- 
kungen.  ire  Samml,  Haile  1759.  8, — [This  note  is  by  PrafefTor  Blumen- 
bach.  Eeit.j  , 
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fo  as  to  be  fomewhat  ftretched.  Through  each  fubftance 
the  found  was  modified  in  a  manner  a  little  different.  By 
refting  a  ftick  or  other  body  againft  the  temples,  the  fore¬ 
head,  and  the  external  cartilaginous  part  of  the  ear,  found  is 
conveyed  to  the  interior  organs  of  hearing,  as  will  readily 
appear  if  you  hold  your  watch  to  thefe  parts  of  another  per- 
fon  who  has  flopped  up  his  ears.  From  this  it  appears,  as 
well  as  from  many  known  experiments  made  in  regard  to 
hearing  under  water,  that  in  moft  of  our  books  on  the 
elements  of  phyfics,  in  which  in  general  accouflics  have  had 
the  undeferved  fate  of  being  treated  in  a  much  more  imper¬ 
fect  manner  than  other  parts  of  philofophy,  found  is  very 
improperly  confidered  only  as  a  vibration  of  the  air,  and  the 
theory  of  it  referred  to  the  head  of  Air.  Hearing  is  nothing 
elfe  than,  by  means  of  the  organs  of  hearing,  to  be  fenfiblc 
of  the  tremulous  movement  of  an  elaftic  body,  whether  this 
tremulous  movement  be  conveyed  through  the  air,  or  any 
other  fluid  or  hard  body,  to  the  auricular  nerves.  It  is  alfo 
effentially  the  fame  whether,  as  is  ufually  the  cafe,  tne  found 
he  conveyed  through  the  internal  part  of  the  ear,  01  whether 
it  be  communicated  through  any  other  part  of  the  body.  It 
certainly  would  be  worth  the  trouble  to  make  experiments 
to  try  whether  it  might  not  be  poffiole  that  deaf  and  dumb 
people,  when  the  deficiency  lies  only  in  the  external  organs 
of  the  ear,  the  auricular  nerve  being  perfeCf,  could  not,  by 
the  above  method  of  conducting  found,  be  made  to  hear  dif- 
tinCtly  words  articulated  as  well  as  other  founds. 


II.  Ohferv  ations  on  the  true  Origin  of  the  GoJTamer . 

By  J.  M.  Bechstein  *. 

T" 

O  explain  the  origin  of  the  goffamer  is  an  old  problem, 
which,  after  a  number  of  experiments,  no  one,  as  far  as  I 
know,  has  yet  fully  folved.  Some  naturalifts  have  confideied 

From  Mavazin  fur  das  NcueJJe  aus  d.y  Phjfik.  \  ol.  "VI.  Part  I.  p.  53* 
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this  phenomenon  as  the  evaporation  of  plants  condenfea 
during  the  cool  days  of  harveft  by  the  air,  and  converted  into 
threads  like  thofe  which  can  be  drawn  from  refinous  juices ; 
others,,  as  the  production  of  a  kind  of  fpider5  on  account  of  its  . 
fimilarity  to  the  threads  of  common  fpiders  * :  and  M.  D.  C. 
Pereboom  has  lately  difcovered  a  kind  of  beetle  furnifhed 
with  a  veficle  on  its  back,  from  the  hinder  part  of  which,  on 
both  fides,  proceed  two  threads  that  extend  over  the  extrer 
mity  of  the  body,  and  end  in  a  double  thread,  fometimes 
ten  or  more  ells  in  length ;  and  this  thread  is  fuppofed  to  be 
what  is  commonly  called  the  Goffamer. 

After  many  years  experience  and  obfervations  made  almofl 
daily  when  this  phenomenon  appeared,  I  flatter  myfelf  that 

*  In  the  country,  during  autumn,  certain  threads  are  feen  hanging  from 
the  trees,  or  extended  on  the  buihes,  and  even  the  grais,  which,  when 
agitated  by  the  wind,  detach  themfelvcs  From  the  branches,  are  tranfported 
to  others,  and  are  joined  or  feparated  at  the  pleafure  of  the  breeze.  People 
in  walking  often  find  their  faces,  hair,  and  clothes,  covered  with  them. 
They  are  generally  called  the  threads  of  St.  Martin  (filets  de  St.  Marti n), 
bccaule  it  is  about  St.  Martin's  day  that  they  appear  in  the  greateft  abun¬ 
dance.  When  the  rnoifture  of  the  atmofphere  and  the  dew  attach  them¬ 
felvcs  to  thele  threads  and  become  congealed,  fo  that  the  threads  appear 
thicker  and  whiter,  the  peafants  call  them  the  hair  of  the  Virgin  Mary 
( che.-vcux  de  la  Fierge  Marie).  Having  one  Jay  a  Iked  them  the  caufe  pf 
this  production,  they  unanimoufly  replied,  2nd  without  variation,  that  it 
was  the  vapours  of  the  earth,  which  at  that  feafop  are  thicker  and  d enter. 

I  had  no  great  confidence  in  this  opinion  :  but  I  foon  learned  the  real 
truth;  for,  being  in  a  field  oveifpread  with  heath  in  the  time  of  autumn, 

J  obferved  that  aim  oft  all  the  heath-buflies  were  covered  with  fpiders 
webs,  and  when  thefe  were  opened  T  found  inclofed  in  each  a  fpider. 
Theft:  fpiders  were  fmall,  of  a  reej  colour,  and  marked  with  fpotsj  their 
feet  were  ftiort,  and  the  hepd  was  large  in  proportion  to  the  belly.  Such 
fpiders  w^bs  are  found  among  the  low  fhrubs  that  grow  near  the  earth, 
at  the  bottom  of  ftaffs  of  corn  which  have  been  left  ftanding  by  the  reap¬ 
ers,  and  in  the  bu flies.  When  the  wind  is  ftrong  it  breaks  thefe  webs, 
carries  away  a  part  of  them,  which  are  fcattered  over  the  ground  and  the 
trees,  and  hence  come  the  threads  of  St.  Martin.  Hue ti ana ,  Amfterdam 
p.  369-  Edit. 
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I  am  able  to  refolve  the  problem  refpe&ing  its  origin.  In 
my  opinion  the  goffamer  arifes  from  nothing  elfe  than  a  cer¬ 
tain  kind  of  field-fpiders,  which  are,  however,  fo  fmall  and 
a&ive,  that  they  aim  oh  always  efcape  notice,  unlefs  the  ob- 
ferver  is  endowed  with  great  acutenefs  of  fight.  I  would 
call  this  fpider,  if  it  has  already  no  name,  the  goflamer 
fpider  (aranea  ohtextrlxj  :  I  fhall  here  give  a  fhort  defcrip- 
tion  and  hiftory  of  it,  as  far  as  my  knowledge  extends. 

The  go  (Tamer  fpider  (aranea  ohtextrlxj  is  as  large  as  the 
head  of  a  fmall  pin.  On  the  fore -part  of  its  longifh  head  it 
has  eight  grey  eyes  placed  in  a  circular  form  ;  the  extremity 
of  the  body  is  fhaped  like  an  egg;  the  body  itfelf  is  of  a 
lliining  dark-brown  colour;  the  feet  are  of  a  moderate  length, 
and  yellowifh ;  and  the  whole  animal  is  covered  with  min¬ 
iated  hairs. 

Thefe  infe&s  firft  appear  in  the  beginning  of  O&ober,  in 
woods,  gardens,  and  meadows,  where  their  eggs  may  be 
hatched  unhurt  and  unmol cited,  and  thence,  fpread  them- 
felves  over  whole  difiricts,  fo  that  during  all  the  month  of 
October  and  till  the  middle  of  November  they  may  be  found 
on  the  dry  fields  throughout  ail  Europe;  and  as  they  produce  v 
a  numerous  progeny,  exteijfive  tracts  may  fometimes  be  feen 
fwarming  with  them.  The  young,  which  have  not  attained 
to  their  full  growth,  are  not  larger  than  the  point  of  a  pin ; 
they  are  black,  with  grey  feet,  and  aimofl  imperceptible  to 
the  naked  eye,  In  the  beginning  oi  October,  when  very 
few  of  them  have  been  hatched,  one  obferves  only  in 
the  funfhine  a  few  Angle  threads  oi  their  webs,  which  they 
extend  from  twig  to  twig,  or  from  llraw  to  it  raw  ;  but  about 
the  middle  of  the  month  their  threads  become  more  per¬ 
ceptible;  and  towards  the  end,  it  people  (land  or  place  them- 
felves  in  fuch  a  petition  that  they  can  fee  the  fun-beams  play¬ 
ing  on  the  tender  threads,  they  perceive  hedges,  meadows, 
corn-fields,  ftubble  land,  and  even  whole  difi.ri6ts,  covered 
with  a  fine  white  thick  fort  of  gauze.  Ibis  ipider  belongs 

to  that  kind  which  do  not  weave  webs,  but  only  extend  Angle 

thready 
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threads  from  one  place  to  another,  and  which  Linnseus,  on 
that  account,  includes  in  a  particular  divifion.  The  threads* 
owing:  to  the  fmallnefs  of  the  animal,  are  fo  delicate  that  a 
Angle  one  cannot  he  diflinguiflied  by  the  naked  eye  unlefs 
when  the  fun  fliines  upon  it.  A  thread,  to  be  vifible  at  other 
times,  muft  be  compofed  of  at  leaft  fix  threads  twilled  toge¬ 
ther  ;  and  fuch  a  thread,  as  the  fingle  ones  are  exceedingly 
brittle  and  do  not  readily  unite,  may  be  again  eafily  divided 
into  its  component  threads.  During  the  ferene  calm  days 
of  the  above  months  thefe  animals  carry  on  their  occupation 
with  great  diligence,  efpecially  after  the  morning  fogs  have 
difappeared.  Between  the  hours  of  twelve  and  two,  how¬ 
ever,  is  the  period  when  their  great  indufiry  excites  moll 
admiration.  If  people  are  poflefled  of  good  eye-fight,  or  are 
furnifhed  with  a  magnifying  glafs,  they  may  find  among  the  j 
barley  Hubble  fuch  a  multitude  of  thefe  fpiders  employed  in 
extending  their  threads,  that  the  fields  appear  as  if  covered 
with  (warms  of  gnats,  and  they  perform  their  labour  fo 
fpeedily  that  they  feem  to  fly  from  one  Hubble  to  another,  j 
Thefe  tender  threads,  which  are  extended  over  whole 
fields,  particularly  in  the  lafi  half  of  October,  become 
twiHed  together  by  the  gentled  breath  of  wind,  and  form 
perceptible  threads,  that,  being  broken  loofe  by  a  ftronger 
wind,  are  united  into  thick  threads,  and  even  balls,  that 
Boat  through  the  atmofpbere.  They  are  known  then  in 
Germany  by  the  name  of  the  fiymg  fummer  *,  becaufe  the 
fummer  feems  as  it  were  to  fly  away  at  the  fame  time. 
The  fpiders  alfo  are  then  conveyed  along  in  them;  and  it  is 
not  uncommon  to  find  thefe  animals  entwified  in  fuch 
threads  which  have  been  caught  f. 

All 

In  German  fuegende fommer. 

f  A  lingular  ufe  which  fome  kinds  of  fpiders  make  of  their  webs  is,  that 
they  ferve  them  inftead  of  carriages  to  perform  long  journies,  and  to  trans¬ 
port  themfelves  from  one  country  to  another.  At  certain  times  of  the  year 
we  may  generally  fee,  when  the  Iky  is  ferene,  a  multitude  of  ftrong  threads 
and  balls  formed  of  the  threads  of  thefe  infe&s,  floating  about  in  the  atmo- 

-  Sphere ; 
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All  the  fpiders*  however*  found  in  thefe  threads  or  balls* 
in.uft  noe  be  confidered  as  the  animals  by  which  they  were 
prepared ;  for  other  kinds  of  fpiders,  common  in  harveft* 
'*tre  fometimes  entangled  in  thefe  threads  and  carried  along 
with  them.  hus*  for  example*  the  black  and  white  fpotted 
tree-fpider*  and  the  To  called  cheftnutApider*  are  often  found 
inclofed  in  the  goffamer  together  with  their  habitations*  and 
mull  obey  the  impulfe  of  the  winds. 

Theie  webs*  which  confift  of  threads  clofely  joined  toge¬ 
ther*  ferve  the  infe&s  as  nets*  in  which  they  catch  very  fmall 
black  flies*  gnats,  and  winged  tree-lice,  the  juices  of  which 
they  fucK  for  their  nourifliment.  The  goflamer*  therefore, 
is  often  found  filled  with  the  dried  hulks  of  fuch  infefts. 

|  above,  in  my  opinion*  is  the  real  origin  of  the  gof- 

famer .  But  why  do  thefe  fpiders  appear  only  in  the  time  of 
harveft  ?  why  not  earlier  ?  and  why  are  they  not  found  like 
the  ho ufe  and  field-fpiders  throughout  the  whole  fummer? 

Theie  objections  obviate  themlelves.  They  appear  at  that 
period  for  the  fame  reafon  that  may-bugs  (mayhajfer)  appear 
in  the  month  of  May.  They  are  as  neceffary  in  their  order  to 
prcicive  the  equilibrium  of  the  balance  of  Nature  as  the  may- 
bugs  aie  in  May.  Single  fpiders  of  this  kind*  however*  may 
be  found  ine  whole  fummer  through*  as  fingle  may-bugs  are 
found  in  harveft.  To  thofe  who  know  that  exactly  about 
this  time  thoie  birds*  for  whofe  nourifliment  infedls  have  been 
afligned*  undertake  their  emigrations*  and  that  the  larks  in 
particular*  which  are  fo  fond  of  fpiders*  then  leave  us*  the 
above  phenomenon  will  not  appear  wonderful*  but  will  ra¬ 
ther  be  confidered  as  a  wife  regulation  of  Nature.  Thofe 
who  with  to  be  convinced  of  the  truth  of  this  obfervation 
need  only  to  Ihoot  a  lark  at  that  period  and  to  open  it  imme- 


Iphere;  and  when  thefe  threads  and  balls  are  examined,  they  will  always 
be  found  to  contain  fpiders,  which  have  prepared  thefe  fubftances  to  en¬ 
able  them  to  fly  without  wings,  and  to  procure  themlelves  an  eafy  paffage  to 
other  countries.  Tosologie  des  Infedes  par  Lejfer ,  avec  des  Remarques  de 

A  tymnet,  A  la  Haye,  1742.  Vol,  I.  p.  346.  Edit. 
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Stately.  Thefe  in  feels,  together  with  the  grains  of  barley 
which  drop  from  the  ears,  muft  indemnify  thefe  birds,  which 
flop  in  many  places  on  their  p adage  in  great  numbers,  for 
the  iofs  of  the  fummer  in  feels. 

After  what  has  been  laid,  I  do  not  think  that  the  white  - 
nefs  of  the  threads,  which  arifes  from  nothing  elfe  than  the 
dews  that  fall  at  that  period,  or  their  clamminefs  when  rub¬ 
bed  between  the  fingers,  not  obferved  in  the  threads  of  other 
fpiders,  and  which  is  occafioned  by  the  finenefs  of  tiie 
threads,  that  fo  eafily  infinuate  themfelves  into  the  cavites  of 
tile  {kin,  can  be  brought  as  any  objection  againft  this  mode 
of  explanation.  Thefe  phenomena  can  have  no  weight  un-r 
lefs  we  afcribe  thefe  threads  to  the  common  fpider.  It  is 
like  wife  very  improbable  that  the  goffamer  is  produced,  as 
M.  Pereboom  afferts,  by  his  beetle  3  which  however  muft 
excite  our  admiration,  becaufe,  like  the  fpider,  it  weaves  for 
Itfelf  a  net,  either  to  ferve  it  as  a  habitation,  or  as  the  means 
of  catching  its  prey. 


III.  Remarks  on  Mr.  Sheldrake’s  DiJJertation  on  Paint¬ 
ing  in  Oil  in  the  Manner  of  the  Veneticms .  By  Mr.  Ed¬ 
ward  Dates.  Communicated  hy  the  Author . 

j[  ERSUADED  that  Mr.  Sheldrake  labours  under  a  mif- 
take,  which  may  lead  others  into  a  pradtice  difficult  in  itfelf 
and  dangerous  to  the  durability  of  their  works,  I  {hall  offer 
no  apology  for  the  following  remarks  on  his  Differtation 
That  the  Venetians  primed  with  diftem per,  is  true;  but 
the  colour  ufed  was  not  a  brown,  as  {dated  by  Mr.  Sheldrake, 
but  a  red ,  known  at  prefent  by  the  name  of  Venetian  red. 
Some  artifts  at  this  time  employ  the  fame  colour,  previoufly 
calcined,  in  a  new  Venetian  method  :  I  fay  a  new  one,  for1 
there  are  two  or  three.  One  of  the  fecrets  conhfts  in  prim-- 


*  See  Phil.  Mag,  Vol.  II.  p.  302. 
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mg  the  cloth  with  bone-afhes,  mixed  with  a  final!  quantity 
of  fize  or  pafte,  and  afterwards  brufhing  it  over  with  the 
above  calcined-red. 

The  method  of  working  up  the  picture  in  a  fiate  of  black 
and  white  was  certainly  praftifed  at  times  by  fome  of  the 
V enetians ;  but  in  that  cafe  the  ground  was  no  objefl,  as 
the  whole  efifed  of  colour  was  afterwards  acquired  by  glaz¬ 
ing:  this  is  obfervable  in  the  pictures  of  Tintoret,  and  fiiffi- 
ciently  accounts  for  the  perifhed  (late  they  appear  under. 
On  the  contrary,  where  the  red  ground  was  ufed,  the  light 
and  extreme  dark  are  the  only  part  where  the  colour  lays  in  a 
body.  Mr.  Sheldrake  obferves,  he  does  “  not  pretend  to  degrade 
painting  to  the  rank  of  a  mechanical  art,  that  may  be  infal¬ 
libly  pra&ifed  by  a  receipt.”  If  the  Venetians  had  pofieffed 
no  higher  recommendation  to  notice  than  mere  colouring, 
they  would  not  have  fo  ftrongly  arrefted  our  attention  ;  on 
the  contrary,  the  compofitions  of  Titian,  Paul  Veronefe,  Sec. 
will  ever  rank  among  the  firft.  The  prefent  rage  for  colour 
is  like  preferring  perfon  to  mind,  and  had  it  prevailed  in  the 
time  of  Swift,  would  certainly  have  procured  fome  of  our 
profeffors  a  fituation  at  Lagoda. 

The  author  of  the  Difiertation  mull  certainly  have  mil- 
taken  the  words  of  Sir  Jofliua,  or  not  underftood  them.  Sir 
J-ofhua  could  never  have  faid  that  harmony  was  to  be  pro¬ 
duced  by  C£  an  unity  of  light  and  an  unity  of  fliadow  per¬ 
vading  the  whole or,  in  other  words,  (as  I  underhand  it,) 
by  reducing  the  whole  of  the  lights  to  one  colour,  as  is  im¬ 
plied  by  the  word  unity .  Such  a  practice  would  deftroy  the 
brilliancy  which  the  author  wilhes  to  obtain  from  glazing. 
The  fimile  afterwards  introduced,  contradicts  entirely  fuck 
an  inference.  ((  A  picture,  to  pofiefs  harmony  of  colouring, 
fhould  look  as  if  it  was  painted  with  one  colour  5  and,  when 
the  chiaro-ojcuro  was  complete,  the  colour  Oi  each  ooject 
fhould  be  glazed  over  it.”  Sir  Jofliua  was  in  the  fimile  de- 
feribing  his  own  practice,  and  which  will,  for  a  fhort  time, 

produce  a  greater  brilliancy  in  the  light.  Inftead  of  an 

£6  unity 
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u  unity  of  light  ”  the  word  harmony  muft  have  been  ufed, 
as  harmony  of  light  and  unity  of  fhade  are  common  terms. 
In  note  43,  on  Du  Frefnoy’s  Art  of  Painting,  he  (Sir  Jofhua) 
exprefsly  lays  :  u  And  for  the  fake  of  harmony,  the  colours, 
however  diftinguifhed  in  their  light,  fhould  be  nearly  of  the 
fame  colour  in  their  fhadows,  of  a 

— - “  fimple  unity  of  Ihade, 

‘e  As  all  were  from  one  fingle  palette  fpread.” 

^Every  one  knows  that  the  harmony  of  the  pi&ure  depends 
greatly  on  the  fhadows  not  being  difturbed  with  colour. 
That  Sir  Jofhua  was  acquainted  with  the  method  of  bring¬ 
ing  forward  his  pi&ures  in  a  ftate  of  black  and  white,  and 
glazing  for  the  colours  even  in  his  draperies,  is  too  true,  as 
is  known  to  all  acquainted  with  his  practice,  and  was,  I  be¬ 
lieve,  the  reafon  of  their  not  handing.  His  method  was, 
with  ivory  black,  vermilion  (ufed  in  the  carnations),  and 
white,  to  bring  forward  his  pidlures  to  their  full  effe6t,  and 
then  to  glaze  for  all  the  colours.  It  fhould  be  obferved,  that 
this  method  might  only  be  pradtifed  at  times,  but  I  had  my- 
felf  feveral  opportunities  of  feeing  it. 

All  the  advantages  obtained  by  the  practice  of  glazing,  as 
it  is  called,  are  fo  tranfitory,  that  they  may  be  literally  faid 
to  be  but  the  vifion  of  a  clay.  Whether  this  arifes  from  the 
gum  in  what  is  termed  maguilp  *,  (a  compofition  of  two 
parts  mafhc  varnifh  and  one  of  drying  oil,)  moftly  employed 
for  the  purpofe,  or  want  of  body  of  colour,  I  do  not  pretend 
to  determine,  though  I  think  both  may  contribute  to  efFedt 
their  deflrudtion  •  the  colour  by  flying  off,  and  the  gum  by 

*  The  above  compofition,  when  mixed  on  the  palette,  forms  a  confift- 
ence  h^e  honey,  with  which  the  colours  work  exceedingly  free.  There  are 
various  compofitions  for  maguilps;  fome  ufing  wax  dijl'olved  in  nut  oil, 
otners  rofin  and  fugar  of  lead  in  the  fame  folvent,  wax  in  fpirits  of  tur¬ 
pentine,  &c.  :  though  I  muft  own  a  preference  for  the  drying  oil  and  var- 
nifn  for  diluting  the  colours  for  the  touches  or  pluming  on  a  part,  but  for 
the  mere  adt  of  glazing  1  prefer  good  clear  oil. 
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lofing  its  tranfparcncy.  One  thing  I  have  frequently  had 
occaflon  to  remark  in  the  ufe  of  water  colours  (in  a  tranfpa- 
rent  date),  that  the  more  gum  is  mixed  with  them,  the 
fooner  they  fly.  As  far  as  glazing  goes  to  enrich  a  colour 
it  is  neceffary ;  but  that  is  a  very  different  practice  from  the 
one  I  now  fpeak  of. 

Many  fubftances  employed  as  pigments  give  black,  or 
dead,  heavy  colours ;  as  Pruflian  blue,  indigo,  dark  lake, 
and  indeed  all  colours  that  are  tranfparent  when  viewed  in  a 
lump ;  but,  fpread  on  a  white  ground,  or  mixed  with  any 
colourlefs  matter,  they  appear  in  all  their  vigour.  If,  indead 
of  a  white  ground,  a  grey  or  brown  is  ufed,  the  vivacity  will 
be  more  or  lefs  in  proportion  to  its  darknefs.  Thefe  fadts 
furnifh  ftrong  reafons  for  preferring  a  white  ground,  and 
may  account  for  the  darknefs  in  many  of  the  Venetian  pic¬ 
tures,  from  their  glazing  with  tranfparent  colours  on  a  dark 
furface,  and,  as  before  dated,  the  lofs  of  ciearnefs  in  the  ve¬ 
hicle  ufed  (no  doubt  a  gum) ;  but  this  appears  to  have  been 
only  an  occafional  practice. 

The  Dutch  painters,  whofe  mechanical  excellence  was 
inferior  to  none,  always  ufed  white  grounds  prepared  with 
the  greated  care.  They  fpread  well-wafhed  chalk  mixed 
with  fize  over  the  furface  to  be  painted  on,  which  if  nicety 
was  required  they  pumiced,  and  repeated  the  operation 
till  the  furface  was  even ;  after  which  they  laid  over  it  a 
coat  of  the  fined  flake  white.  The  whole  picture  was  then 
painted  fair,  (that  is,  with  a  body  of  colour,)  except  the  (hades, 
which  were  kept  clear  and  tranfparent,  and  received  an  addi¬ 
tional  luftre  from  the  ground.  That  this  was  their  practice 
may  be  eafily  feen  in  all  their  interior  fcenes  and  the  clods 
parts  of  their  pictures. 

It  is  much  to  be  wi(hed  that,  inflead  of  brilliancy,  per¬ 
manency  were  fought  after ;  while  the  Venetian  pictures  are 
going  fad  to  decay,  the  works  of  Van  Eyck,  Quintin  Mat- 
fys,  and  John  de  Mabufe,  remain  fredi  and  vigorous. 

With  refpedt  to  (hadow  being  a  privation  of  light,  it  is 
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readily  admitted,  and  it  equally  follows,  that  it  is  a  privation 
of  colour;  but  this  circumftance  fhews,  as  before  ftated,  that 
much  of  the  harmony  of  the  picture  mu  ft  depend  on  its  not 
being  difturbed  with  colour.  Where  Mr.  Sheldrake  attempts 
to  illuftrate  this  doctrine,  by  fuppolirig  a  globe  expofed  in  a 
painter’s  room,  he  feems  rather  to  have  corifufed  the  matter 
by  too  many  divifions.  Artifts  divide  the  furface  of  all  bo¬ 
dies  into  light,  middle  tint,  fhadow,  and  (which  Mr.  Shel-' 
drake  has  forgot  to  add  to  his  globe,  to  round  it)  reflection. » 
There  are  two  things  the  author  of  the  diflertation  appears  : 
to  have  overlooked,  and  which  eafes  the  difficulty  of  pro-; 
during  the  harmony  neceflary  to  conftitute  a  whole  :  firft,  i 
the  method  (faid  to  have  been  at  firft  pradlifed  by  the  Ve¬ 
netians)  of  breaking  the  colours,  fo  a£  to  make  them  all  par¬ 
take  in  fome  meafure  of  each  other,  and  which  was  at  times 
carried  to  a  degree  of  infipidity  even  by  Titian ;  and  fecond- 
iy,  (and  which  I  think  the  moft  eflentkl,)  the  grouping  the 
warm  colours  together  fo  as  to  form  a  mafs,  arid  letting : 
them  occupy  the  greateft  portion  of  the  picture.  The  latter  j 
appears  to  have  been  the  practice  of  Rubens  and  others  of 
his  fchool,  and  which  enabled  him  to  introduce  the  whole  f 
fcale  of  colours  in  the  fame  pidture,  from  the  hotteft  to  the 
oppofite  extreme  of  cold ;  this  gives  a  vigour  to  his  colour-  j 
ing  beyond  all  other  mafters. 

The  method  of  working  up  the  pidlure  in  a  ftate  of  black 
and  while,  was  certainly  never  pradtifed  by  the  Flemifh  | 
mafters.  The  beauty  obfervable  in  the  colouring  of  Rubens 
(whofe  demi-tints  are  wonderfully  clear)  refulted  from  afirm- 
nefs  in  the  handling,  a  fimplicity  and  diftindtnefs  in  the 
tints,  and  a  particular  care  to  avoid  muddling  them  inufing: 

I  do  not  mean  to  fay  they  never  glazed,  or  fcumbled  to  give 


richnefs ;  but  that  was  done  in  a  different  manner  to  the  one 
defcribed  in  the  Diflertation.  In  fome  of  his  flight  pidtures 
the  tones  in  the  flefh  may  be  traced  as  follows :  the  light 
yellow,  next  the  carnations,  then  the  grey,  next*the  fhadow, 
glazed  to  give  it  clearnefs,  and  his  refledtions  generally  very 


bright ; 
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bright;  but  in  his  Anifhed  works  they  are  of  courfe  more 
blended.  Every  artift  knows,  or  ought  to  know,  that  there 
are  but  three  primary  colours,  red,  blue,  and  yellow ;  the  com¬ 
pound  colours,  which  refult  from  combining  thefe,  amount 
to  four,  making  in  all  feven.  Red  and  blue,  when  mixed, 
produce  purple ;  red  with  yellow,  orange ;  blue  and  yel¬ 
low,  green ;  the  three  united,  a  brown,  black,  or  grey,  as 
the  warm  or  cold  colours  prevail.  Thofe  conftitute  all  the 
colours  and  tints  in  nature,  mixed  with  more  or  lefs  white. 
The  fewer  colours  ufed  by  the  artift  the  better  he  will  colour, 
from  the  practice  being  rendered  Ample,  and  the  pofftbility 
of  muddling  in  fome  meafure  deftroyed :  for,  it  is  riot  the 
mixing  colours  that  hurts ,  hut  the  mixing  many,  two  colours 
will  always  be  clearer  than  three,  and  fo  on.  Though  the 
above  confiderations  offer  a  fimple  theory  of  colouring,  yet 
in  practice  the  artift  muft  have  judgment  enough  to  acquire 
at  once  the  precife  tint  he  wants,  to  infure  clearnefs  and  bril¬ 
liancy.  The  Angular  fabt  of  white  appearing  grey  on  a 
brown  ground,  I  fhould  fuppofe  to  arife  from  white  being 
cold,  and  from  its  contraft  with  the  brown.  That  a  pi&ure 
painted  in  brown  and  white  fhould  be  in  perfect  harmony  is 
not  to  be  wondered  at,  as  it  can  only  be  termed  an  effebt  of 
light  and  {hade.  The  brown  ufed  by  the  Venetians  has, 
with  great  probability,  been  fuppofed  a  preparation  of  af- 
phaltum. 

As  the  practice  of  glazing  is  the  laft  operation  in  paint¬ 
ing,  and  as  in  the  doing  it  the  artift  ufes  in  the  fhadows 
fome  tranfparent  dark  colours,  it  of  courfe  follows,  thofe 
fhadows  muft  be  kept  tenderer  to  receive  the  glaze,  which 
may  be  extended  to  the  demi-tints  if  kept  tender  in  propor¬ 
tion  alfo :  this  will  produce  the  deceptive  appearance  Mr. 
Sheldrake  fpeaks  of  in  the  Venetian  pictures,  and  do  away 
the  weight  refulting  from  mixing,  as  he  fays,  “  fome  dufky 
colour  with  the  local  colours  and  the  light.”  The  above 
method,  with  the  practice  of  fcumbling  on  the  lights,  or 
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merely  enriching  a  colour  by  glazing,  in  my  opinion  fuin~ 
ciently  accounts  for  Venetian  brilliancy. 

What  is  meant  by  black  and  white  not  being  the  paint¬ 
er’s  extreme  of  light  and  dark,  I  profeis  not  to  underhand  : 
all  that  I  know  is,  that  the  art  ills  have  to  lament,  as  well  as 
Mr.  Sheldrake,  the  being  obliged  to  reprefent  fliadow  with 
a  fubftance,  and  that  eveii  glazing  them  thin  is  but  a  poor 
imitation  of  the  real  appearance.  With  refpedt  to  “  the 
painter’s  art  being  to  reprefent  objedts  as  they  appear,  in 
point  of  colour,  to  be  not  as  they  really  are,”  I  am  equally 
at  a  lofs  to  underhand  the  author,  having  ever  been  taught 
to  conhder  all  colour  as  comparative ;  and  therefore,  that 
black  at  50  feetdihance  was  no  longer  fo,  and  to  call  it  black 
would  be  as  abfurd  as  to  call  twilight  night. 

O  O 

If  I  judge  right,  (from  the  author’s  recapitulation,)  there 
are  three  ftages  in  his  procefs ;  firh,  the  darkcft  tints,  then 
the  lights,  and  lahly  the  colouring.  Now  I  think  it  is  evi¬ 
dent,  from  the  oil  being  inftantly  abforbed  by  the  ground, 
that  it  would  be  utterly  impoffible  to  blend  the  lights  and 
darks  together  fo  as  to  make  the  picture  mellow.  Then 
comes  the  glazing  for  the  colours,  which  is  bad,  as  experi¬ 
ence  has  fufficicntly  fhewn  the  want  of  durability  :  belides, 
for  fuch  a  procefs,  oil  makes  the  colours  too  thin  to  work  : 
this  made  the  ar tilts  refort  to  the  expedient  of  ufing  ma- 
guilp,  which  has  the  injurious  tendency  before  hated.  What 
made  thefe  artifts  lo  defirous  of  a  clearnefs  in  the  lhades,  was 
to  give  them  that  non-fubftantial  appearance  Nature  puts 
on :  in  his  lights,  it  is  true,  the  artift  wants  brilliancy,  to 
.acquire  which  he  occalionally  glazes  or  fcumbles  ;  but  every 
good  artift  knows,  that  the  lefs  recourfe  he  has  to  the  former 
practice,  the  more  permanent  his  pidture  will  be. 

After  all  the  confideration  I  have  been  able  to  give  this 
jfubjedt,  I  am  inclined  to  think  that  the  Venetian  method, 
judging  troin  a  picture  by  Tin  tore  t  now  before  me,  was  more 
like  that  followed  by  Sir  Jolhua  Reynolds,  as  above  de- 
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fcribed,  than  the  one  recommended  by  Mr.  Sheldrake.  Ti¬ 
tian  glazed  on  colour ,  Tintoret  often  on  white ;  and  I  think 
it  will  invariably  be  found,  that  the  works  of  the  latter  are 
more  peri  (lied  than  the  former.  That  exquifite  lightnefs  at¬ 
tendant  on  a  dead  colouring,  may,  in  a  great  mealure,  be  re- 
dored  by  fcumbling. 

The  plan  he  has  propofed,  and  which  feems  to  have  been 
reforted  to,  to  remove  the  practical  difficulties  he  met  with, 
is  merely  to  paint  in  varnifh  ;  a  method  which  always  gives 
brightnefs  for  a  ffiort  time.  The  objections  to  its  adoption 
may  be  fummed  up  in  a  few  words :  fird,  the  difficulty  of 
blending  the  colours  ufed  to  produce  the  effedt  of  light  and 
{hade;  and  fecondly,  (which  is  by  far  the  mod  material,)  the 
want  of  durability  in  the  colours,  as  they  mud  all  be  ac¬ 
quired  by  glazing;  not  to  mention  the  drong  fimilitude  be¬ 
tween  it  and  Sir  Jodiua’s  method,  as  above  defcribed. 

As  I  never  bought  Mifs  Provis’s  fecret,  I  cannot  tell  how 
clofe  the  approximation  may  be  between  her  method  and  the 
one  propofed  by  Mr.  Sheldrake ;  but  if  I  may  judge  from 
pradlical  experience,  they  would  both  be  productive  of  hard- 
nefs ;  and  as  fome  of  the  colours  in  the  pictures  painted  after 
her  method  carried  evident  marks  of  dedruCtion  on  them,  I 
was  immediately  induced  to  fuppofe  that  fome  calcareous 
earth  was  ufed  in  the  ground  ’ .  Though  I  much  quedion 
the  utility  of  Mr.  Sheldrake’s  plan,  1  think  he  unquedion- 
ably  deferves  the  thanks  of  the  public,  and  of  artids  in  par¬ 
ticular,  for  the  time  and  trouble  he  has  bedowed  on  it. 

*  Lime  and  terra  ponderofa  deftroy  the  colouring  matter  of  Pruliian 
blue ;  fome  drawings,  hung  up  in  a  houfe  that  had  undergone  a  confi  ier- 
able  repair,  loft  all  their  blue  colour,  which  had  become  a  dirty  iron  grey. 
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IV.  Progrefs  of  Dr.  Mitch  ill’*  Mind  in  inveftigating  the 
Caufe  of  the  Peftilential  Diftempers  which  vijit  the  Cities  of 
America  in  Summer  and  Autumn.  Being  a  Dev  elopement 
of  his  Theory  of  Peftilential  Fluids ,  as  publijhed  to  the 
World  in  1795  and  the  fucceeding  Years . 

[Concluded  from  Page  43.] 

W HILE  thefe  inquiries  were  making,  a  memorable  dif- 
pute  was  carried  on  in  fome  of  the  Atlantic  cities,  Whether 
the  exciting  caufe  of  yellow  fever  was  of  domeftic  origin,  or 
imported  from  foreign  places  in  {hips  and  merchandize? 
The  prevailing  opinion  at  New-York  was,  that  there  were 
local  caufes  enough  for  the  production  of  that  diftemper  in 
the  city  itfelf.  With  the  intention  of  removing  the  caufes 
of  this  plague  from  the  town,  the  Legiflature,  then  fitting  at 
Albany,  160  miles  diftant,  rapidly  pafled  a  bill  prohibitory 
of  certain  trades  and  manufactures  within  the  compaCt  part 
of  the  city.  The  aCt  forbade,  among  other  things,  the  ma - 
nufaElure  of  foap  and  candles  under  a  heavy  penalty,  except 
at  definite  diftances  from  the  houfes  and  fettlements.  The 
defcription  of  citizens  engaged  in  thefe  branches  of  bufinefs 
prefented  immediately  a  memorial  to  the  Legiflature  for  re¬ 
lief  on  this  occafion,  and  retained  Dr.  Mitchill  as  their 
counfel  to  manage  the  bufinefs  of  procuring  fome  terms  of 
mitigation  at  the  feat  of  Government.  In  drawing  up  the 
argument  in  favour  of  his  clients,  he  became  more  firmly 
convinced  than  before,  that  fubftances  compofed  of  carbons 
and  hydrogene,  fuch  as  fat,  greafe,  and  oil ,  were  incapable 
of  yielding  peftilential  air ;  and  that  the  fubftances  contain- 
ing  ftp  ton,  to  wit,  the  fkinny ,  lean,  mufcular,  and  membra¬ 
nous  parts  of  animals,  together  with  the  blood  and  alimentary 
fences,  were  the  fubftances  whence  unhealthy  and  noxious 
exhalations  proceeded.  From  a  general  and  broad  indudion 
of  fads  arranged  in  the  argument  employed  on  that  occa- 
fion,  it  was  rendered  clear,  that  the  fubftances  containing 
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fepion ,  and  none  others,  were  known  to  afford  pedilential 
air.  The  lame  rule  applied  to  vegetable  produtiions ,  of  what¬ 
ever  kind  they  might  be.  On  this  oecadon  it  was  exhibited 
in  evidence,  that  the  perfons  who  were  engaged  fteadily 
among  the  ajhes ,  joap ,  and  fat  of  thofe  manufactories  were 
protected  as  it  were  from  peftilential  difeafes,  and  fared 
mightily  better  than  their  neighbours. 

A  part  of  this  doCtrine  foon  after  received  confirmation 
from  Count  Berchtold’s  and  Conful  Baldwin’s  account  of 
the  beneficial  effeCts  of  oil  in  keeping  off  and  relieving  the 
fymptoms  of  the  plague  in  Alia,  and  from  the  remarkable  ex¬ 
emption  of  the  Nantucket  whalemen  from  malignant  fevers 
on  their  long  voyages  over  every  part  of  the  ocean. 

From  the  furvey  of  the  faCts  relative  to  alkalis  and  oils , 
there  could  hardly  remain  a  doubt  that  they  aCted  upon  the 
acid  of  pejlilence ,  by  neutralizing  or  decompounding  it :  hill, 
it  this  acid  confilled  of  fepton  and  oxygene  chemically  united 
during  the  putrefaction  of  organized  bodies,  why  did  not 
thofe  elementary  fubftances,  it  was  afked,  which  conditute 
the  bafes  of  azotic  and  vital  airs  refpeCtively,  incorporate  in 
the  atmofphere,.  where  they  exift  in  dates  apparently  very 
favourable  to  combination  ?  The  reafon  appears  to  be,  that 
after  fepton  and  oxygene,  in  their  feparate  forms,  have  con¬ 
nected  themfelves  with  caloric  enough  to  form  didindt  aafes, 
they  are  repelled  thereby  to  didances  greater  than  chemical 
attraction  can  reach,  and  therefore  remain  feparate.  This' 
idea,  which  Dr.  Mitchill  originally  darted,  has  fincc  been 
confirmed  by  Citizen  Guyton's  account  of  the  poffibility 
of  bringing  the  bafes  of  the  two  airs  into  chemical  union, 
by  compreding  them  with  a  force  equal  to  feveral  atmo- 
fpheres ;  a  part  of  the  caloric  in  fuch  cafes,  according  to  Dr. 
Darwin  s  idea,  being  crowded  out  after  being  compelled 
to  quit  its  hold.  Indeed  it  feemed  evident  that  the  chief 
difference  between  common  air  and  peftilential  air  confided 
merely  in  this ;  that  in  the  former,  the  fepton  with  caloric 
formed  azotic  air,  and  the  oxygene  condituted  vital  air,  each 
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diflindt  from  the  other ;  whereas  in  the  latter  cafe  the  feptoa 
and  oxygene  are  chemically  blended  with  each  other,  bafe 
with  bafe.  The  reafon  of  their  readinefs  to  unite  during  the 
putrefactive  prpcefs  now  became  evident.  The  bafes  of  the 
two  airs  ruihed  into  union  before  they  had  attracted  caloric 
enough  to  turn  them  to  fimple  gafes,  and  give  them  the  re- 
pelleney  incidental  to  that  condition. 

The  venomous  and  deadly  qualities  of  nitrous  acid  had 
been  afcertained  by  Eaglefield  Smith  in  his  experiments 
upon  fmall  animals  inoculated  with  it. 

A  cafe  occurred  during  Dr.  Mitchill’s  attendance  as  one 
Gf  the  phyficians  of  the  New- York  Hofpital,  where  fever 
appeared  to  have  been  brought  upon  a  patient  by  the  nitric 
acid  abforbed  from  the  decompofltion  of  a  large  quantity  ol 
red  precipitate  with  which  an  ulcerated  leg  had  long  been 
dreffed . 

Several  inftances  had  come  to  bis  knowledge,  of  feveredif- 
order  in  the  alimentary  canal,  terminating  in  dyfentery,  -from 
an  accidental  drinking  of  diluted  aquafortis. 

It  immediately  brack  him,  that  privies  and  collections  of 
human  ordure  had  been  long  noted  for  containing  feptic 
(nitric)  acid.  The  effluvia  of  privies  had  in  feveral  inftances 
been  known  to  excite  dangerous  ficknefs.  Many  of  the  arti-  : 
cles  of  diet  contained  lepton ;  and  oxygene,  in  fome  form, 
always  ex i fled  in  the  alimentary  canal.  As  the  contents  of. 
the  flomach  and  inteftines  were  inanimate,  it  was  exceed¬ 
ingly  probable  that,  in  certain  cafes  of  indigeftion  and  cof-i 
tivenefs,  feptic  acid  might  be  formed  in  the  cavities  of  thefc: 
abdominal  vifcera;  and  that  irritation  and  inverfion  of  the! 
motions  of  the  flomach,  in  fome  forms  of  yellow  fever,  as 
well  as  fpafins  of  the  colon,  griping  pains  and  tenefmus  in 
fome  of  the  cafes  of  dyfentery,  proceeded  from  the 


SAME  EXCITING  CAUSE. 

By  an  induction  of  facts  from  the  operation  of  ncutral\ 
[alts  in  thefe  kinds  of  diftempers,  it  appeared,  that  the  moft 
‘  efficacious  and  falutary  were  thofe -which  arc  capable  of  de- 
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composition  by  feptic  acid0  if  it  exifted  in  the  inteftinesj  and 
that  really,  belides ,  their  cathartic  effect,  they  poffeffed  a 
power,  derived  from  their  alkaline  hafes ,  to  neutralize  that 
mifchievous  and  tormenting  liquid.  From  this  principle 
Dr.  Mitchill  inveftigated  a  theory  of  the  modus  operahdi 
of  thefe  numerous  and  important  articles  of  the  Materia 
Medic  a. 

Frequent  inftances  afterwards  evinced  the  juftnefs  of  this 
interpretation  5  for  in  the  New- York  Hofpital,  as  well  as  in 
private  practice,  he  found  watery  Solutions  of  the  carbonates 
of  pot-afh  and  foda  to  be  moll  excellent  anti-dyfenteric  re¬ 
medies,  and  valuable  prescriptions  in  the  cholera  infantum. 
The  adminiftration  of  the  carbonate  of  foda  in  clyfters ,  to 
allay  tenefmus,  was  fuggefted  to  Dr.  Mitchill  by  Dr.  Lent, 
then  apothecary  of  the  houfe,  and  found,  on  repeated 
trials,  to  be  a  valuable  remedy.  Dr.  Saltonftall  has  treated 
of  the  application  of  this  principle  to  explain  yellow  fever, 
and  Dr.  Bay  to  elucidate  dyfentery,  in  their  Several  inau¬ 
gural  differtations  published  in  Columbia  College. 

After  being  called  to  the  Profefforfhip  of  Chemiftry,  Na¬ 
tural  Hiftory,  and  Agriculture,  in  that  Seminary,  Dr.  Mit¬ 
chill  delivered  thefe  dodtrines  publicly  in  his  annual  courfe 
of  lectures.  The  differtations  juft  mentioned  {hew  with 
what  zeal  and  fuccefs  they  were  difcufled  and  applied  by  his 
hearers.  And  a  circumftance  worthy  of  notice  refpe&ing 
both  the  gentlemen  laft  named,  is,  that  they  witneffed  and 
lived  through  the  plagues  they  have  defcribed. 

A  general  inference  from  all  the  phenomena  was,  that 
thefe  miafmata  or  contagions,  in  all  their  forms  herein  con- 
terqplated,  were  violent  stimulants,  as  Brown  had  ori¬ 
ginally  conjeTured, 

But  the  application  of  this  doctrine  to  agriculture 
was  not  much  lefs  interesting  than  its  relation  to  Medi¬ 
cine.  Dr.  Mitchill  was  born  in  the  parifli  of  Hempftead,  in 
Queen’s  County  ?  His  father  was  a  landholder,  and  culti- 
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vated  his  own  eftate,  as  is  common  in  America.  The  early 
part  of  his  life,  to  the  age  of  feventeen  years,  was  pafifed  in 
the  country.  In  the  way  he  was  educated,  the  implements 
of  hufbandry,  and  the  method  of  ufing  them,  were  familiar 
to  him  :  he  knew  the  management  of  the  plough  and  of  the 
fpade.  After  the  death  of  his  father  in  1789,  he  took  pof- 
feffion  of  the  family-patrimony,  and  lived  on  it  as  a  practical 
farmer  for  feveral  years.  His  experience  and  opportunities 
during  this  feries  of  agricultural  employment,  had  produced, 
among  other  things,  a  more  curious  and  particular  attention 

to  MANURES. 

On  reviewing  his  former  obfervations,  the  fubjedf  pre- 
fented  itfelf  to  him  under  feveral  new  afpe&s.  The  produc¬ 
tion  of feptic  acid  among  the  excrements  of  animals  had  been 
long  known  :  the  neutralization  and  fixation  of  this  was,  he 
thought,  one  of  the  principal  effedls  wrought  by  alkalies  and 
lime.  Infiead  of  faying,  with  the  generality  of  modern  ob- 
fervers,  that  lime  was  ferviceable  by  its  feptic  or  putrefying 
quality,  (an  opinion  for  which  there  is  no  plaufible  founda¬ 
tion,)  Dr.  Mitchill  became  convinced,  its  principal  effect 
was,  to  combine  with  feptic  acid  into  calcareous  nitre,  one 
of  the  richeft  of  manures ;  and  referve  this,  without  volati¬ 
lization  or  evaporation,  fixed  upon  the  foil,  to  ftimulate  and 
feed  the  plants  which  grow  there.  Thus  wholefomenefs  and 
fertility  were  provided  for  in  the  fame  operation.  It  feemed 
to  him  alfo,  that  the  deliquefcent  property  of  the  feptite  of 
lime  enabled  it  to  retain  moiliure  a  long  time  upon  the  land, 
and  thereby  moll  agreeably  fecured  the  crop  from  the  pinch¬ 
ing  of  drought. 

It  was  obvious,  that  if  there  was  much  feptic  venom  (oxy¬ 
genated  fepton)  in  any  field,  yard,  or  region,  and  no  lime  or 
alkali  to  neutralize  it,  epizootic  difeafes  among  cattle  might 
proceed  from  it,  after  the  manner  of  epidemic  diftempers 
among  the  human  fpecies.  Dews  and  fogs  impregnated 
with  feptic  acid,  appeared  the  probable  exciting  caufes  of 
feveral  mortal  diforders  in  neat-cattle,  {beep,  and  horfes ;  a 

qonfiderable 
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confiderable  quantity  of  fucb  dilute  aquafortis  being  taken 
into  their  bodies  as  they  grazed  during  the  night.  He 
thought  this  was  corroborated  by  the  fymptoms  related  by 

w 

Lancifi  to  have  been  obferved  in  the  cattle  fick  of  fuch  dif- 
cafes  in  Italy. 

And  it  was  no  lefs  plain  that  rvft  and  mildew  in  wheat 
were  owing  to  the  fame  caufe. 

The  unwholefomenefs  of  certain  dews,  in  certain  places 
and  times,  was  evidently,  he  believed,  to  be  afcribed  to  a 
portion  of  feptic  acid  gas,  volatilized  during  the  heat  of  the 
day,  and  precipitated  with  a  portion  of  atmofpheric  water  in 
the  cool  of  the  night. 

With  this  branch  of  the  enquiry  was  conne&ed  the  whok 
hiftory  of  nitre,  and  the  pits,  beds,  and  caverns  wherein  it 
was  produced,  whether  fpontaneoufly,  or  by  the  hand  of 
man.  The  interpretation  of  all  the  fads  relative  to  which 
amounted  to  this ;  that  the  alkali  neutralized  the  acid  poifon 
of  putrefadion . 

On  looking  around,  it  could  not  efcape  Dr.  Mitchill,  that 
dig  fweetemng  and  clcanfmg  elieds  of  livie^  alkaline  ley^ 
and  foap ,  in  domestic  economy,  were  now  capable  of 
an  eafv  and  complete  explanation.  1  he  fweat,  perfpiration, 
and  excreted  matter  of  almoft  every  fort,  which  rendered 
clothing,  bedding,  furniture,  and  houfes  foul,  contained 
fepton ;  and  confequently,  in  the  heat  of  the  human  body, 
feptic  acid  might  be  produced  in  quantity  and  ftrength  fuffi- 
cient  to  excite  many  morbid  affedions  of  the  Jkin,  and,  if  ab« 
forbed,  engender  the  worft  forms  of  fever .  Lime,  ley,  and 
foap  rendered  the  human  body,  its  clothes,  bedding,  &c, 
pure  and  wholefome,  by  their  power  of  al  trading  all  kind  of 
peftilential  matter,  and  carrying  it  clean  off.  He  therefore 
became  fatisfied  that  the  old  maxims  of  female  management 
were  beft ;  for  he  never  knew  infection  break  out  where 
there  was  a  smart  woman  for  a  houfer,eepei  .  the  leafon 
was,  flie  kept  the  mf chief  down  by  alnahes .  On  the  other 
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hand,  wherever  men^  efpecially  thofe  who  fet  up  for  phi- 
iosopherSj  took  the  lead;  as  in  prifons,  workhoufes, 
hofpitals,  and  fhips;  there  were  for  ever  complaints  made  of 
the  rife  and  progrefs  of  malignant  diftempers :  the  reafon 
■tvas,  they  increafed  the  evil  by  acid  fumigations  *. 

Numberlefs  inftances  had  happened  in  New-York,  of  per- 
fons  being  poifoned,  and  many  of  them  to  death.,  or,  in  other 
words,,  catching  the  yellow  fever,  from  the  feptic  vapour  of 
corrupting  leef  and  JiJh  cured  with  too  fmall-a  quantity  of 
fait.  Thefe  are  moftly  lean  animal  fubftances.  On  their 
corruption  they  afford  the  moft  deadly  effluvia.  The  fre¬ 
quency  of  {linking  proviflons  of  thefe  kinds,  and  of  the  poi- 
fonous  vapours  they  emitted,  led  Dr.  Mitchill  to  inveftigate 
a  theory  of  the  muriate  of  foda  in  preferving  animal  flefh 
Trom  putrefaction.  The  refult  was  this :  when  feptic  acid  is 
formed  in  a  barrel  of  beef,  the  common  fait  is  decompofed; 
land  while  the  feptic  acid  combines  with  the  foda,  the  muri¬ 
atic  acid  is  fet  loofe  to  impregnate  and  preferve  the  meat. 
When  there  is  too  little  muriate  of  foda,  the  feptic  acid,  be¬ 
coming  volatile,  often  fickens,  and  even  kills  the  perfons 
who  are  expofed  to  it. 

This  interpretation  led  naturally  to  an  inquiry  into  the 
ufe  of  the  bile  of  animals ;  •  which,  inllead  of  being  a  vile, 
troublefome ,  excrementitious ,  and  corruptible  liquor,  as  it  has 
been  fafhionable  to  term  it,  turns  out  to  be  a  grand  pre- 
ferver  of  health,  by  virtue  of  the  foda  which  it  contains ; 
being  always  ready  to  pour  itfelf  into  the  duodenum,  and 
even  regurgitate  into  the  flomach,  to  neutralize  any  portion  of 
feptic  venom  which  may  have  been  fwallowed  or  engendered 
there.  Of  all  the  fluids  the  animal  body  contains,  the  o-a]] 
is  the  leaft  liable  to  corruption,  or  alteration  unfriendly  to 
health. 

*  The  author  of  the  prefent  paper  was  not  perhaps  aware  of  the  ftrong 
evidence  in  favour  of  the  utility  of  acid  fumigations  that  has  been  brought 
forward  by  Dr.  Smyth,  Mr.  Qruick'fhank,  and  others.  Edit. 
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There  are  many  more  inductions  or  fa&s  which  unite  111 
the  eftablifhment  of  the  general  principle  Dr.  Mitchill  has 
jnveftigated.  Some  of  thefe  have  been  publifhed  in  America, 
and  fome  exift  hill  in  manufeript.  The  defire  of  writing  a 
book  feems  never  to  have  influenced  him.  Accordingly  he 
has  generally  conducted  ms  difeuffions  m  the  foim  of  letters 
to  his  friends  and  correfpondents  1  and  even  thefe  he  has 
never  collected  into  a  volume  5  they  lie  feattered  about 
in  magazines  and  diflertations  where  they  were  fiift  in- 
ferted.  There  is  a  promife,  however,  of  printing  the  whole 
in  the  Medical  Repofitory,  where  they  may  m  fucceffion 
be  laid  before  the  learned  world.  In  this  immenfe  in¬ 
quiry,  it  is  hoped,  he  will  be  affifted  by  the  candour  and 
talents  of  thofe  fcientific  inquirers  who  are  now-a-days 
making  fueh  vaft  difeoveries  in  Europe. 

O 


V.  Account  of  a  Voyage  to  Spitfbergen  in  the  Year  1780.  By 
S .  B  A C  s  T  R O  M ,  M ,  D .  Communicated  by  the  Author . 

SIR, 

JtIaVING  received  much  gratification  from  a  perufal  of 
your  Magazine,  I  fend  you  a  few  particulars  refpe&ing  a 
voyage  which  I  made  to  Spitfbergen  in  the  year  1780,  ex¬ 
tracted  from  a  journal  I  kept  at  the  time  3  which  you  may 
lav  before  your  readers,  it  you  think  they  can  conti lbute 
either  to  their  information  or  amufement. 

The  Editor  of  the  ^  I  am,  &c. 

' Philofophical  Magazine ,  1  S.  BACSTROM. 

A  voyage  to  Greenland,  as  it  is  called,  though  in  faCt 
to  the  id  and  of  Spitfbergen,  for  the  purpofe  of  killing  the 
black  whale-fifli,  is  one  of  the  healthiefl  that  can  be  under¬ 
taken,  and  furmfhes  fo  much  curious  matter  foi  amufement 
to  perfons  of  an  mquiiitive  turn  of  mind,  that  even  a  lecond 

yvill  hardly  fatisfy  fueh,  if  they  have  been  fortunate  enough 

to 
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to  fail  with  a  good  commander,  and  in  a  veffel  well  appointed. 
In  both  thefe  refpedls  I  was  very  fortunate,  which  is  rather 
uncommon ;  the  mailers  or  commanders  in  the  Greenland 
trade  being  generally  men  of  little  or  no  education,  and  con- 
fequently  void  of  thofe  liberal  fentiments  neceffary  to  render 
the  fttuation  of  thofe  who  accompany  them  comfortable.  If 
a  regularly  educated  furgeon,  from  a  defire  of  vifiting  fuch 
northern  regions,  goes  in  a  veffel  under  fuch  a  perfon  as  I 
have  deferibed,  he  is  generally  fickened  the  firft  voyage;  a 
barber  is  perhaps  his  fuccelTor,  and  when  any  illnefs  or  acci¬ 
dent  happens  on  board,  if  the  patient  efcapes  with  his  life, 
he  is  often  rendered  a  cripple.  I  have  feen  fame  infiances 
of  this  kind. 

The  unfociable  difpofition  of  the  mailer  is  not,  however, 
the  only  circumftance  that  often  deters  from  a  fecond  voyage. 
I  have  known  vefifels  well  ilored  by  the  owners  with  every 
neceifary  and  ufeful  article,  and  even  a  liberal  fupply  of  what 
fome  would  call  luxuries,  and  yet  every  comfort  withheld 
from  thofe  on  board :  l he  mailer  literally  ilarving  himfelf 
and  officers,  and  not  allowing  a  bit  of  fire  in  the  cabin,  in 
thefe  cold  latitudes,  that  he  mimht  fave  a  few  coals,  fome 
dozens  of  hams  and  tongues,  a  quantity  of  cheefe,  butter, 
Hour,  wine,  porter,  See.,  to  fend  home  to  his  own  family  at 
the  end  of  the  voyage  :  a  paultry  theft,  at  the  expence  of 
the  health  and  froll-bitten  limbs  of  thofe  on  board. 

When  the  reader  is  informed  that  fuch  has  been  my  paf- 
fion  to  vifit  foreign  climes  that  I  have  been  no  lefs  than 
fifteen  voyages,  one  of  them  round  the  world,  he  will  not 
be  furpriied  that  I  ihould  wiili  to  gratify  my  curiofity  by 
vifiting  the  frozen  regions,  even  though  I  knew  fomething 
of  the  inconveniencies  before  deferibed,  to  which  thofe  who 
undertake  the  voyage  are  often  expofed.  My  bufinefs  was 
to  guard  againil  them  as  well  as  poifible,  by  proper  inquiries 
refpeclmg  the  character  and  difpofition  of  the  m  after,  and 
I  lucceedcd  to  my  wifli  in  two  voyages  to  thefe  parts :  the 
fir  ft  was  in  the  Sea  Horfe  in  the  year  1779,  which  yielded  me 

much 
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much  fatisfa&ion ;  but  I  was  more  completely  gratified  by 
the  fecond,  which  is  the  one  I  mean  to  defcribe. 

I  engaged  myfelf  as  furgeon  on  board  the  Riling  Sun, 
William  Souter  matter,  a  well-appointed  flout  (hip  of  400 
tons  burthen,  in  the  employ  of  Mr.  William  Ward.  The 
veil'd  carried  about  90  men,  and  had  20  nine-pounders 
mounted  on  the  main-deck,  with  nine  whale-boats,  fome  of 
them  hung  in  the  tackles  over  the  fides,  and  others  flowed 
and  lafhed  on  the  deck. 

We  failed  from  London  in  the  latter  end  of  March  1780, 
and,  as  is  ufual  with  Greenlandmen,  called  at  the  town  of 
Larwick,  the  capital  of  the  Shetland  ifles,  where  we  found 
a  mofl  hofpitable  reception.  A  Mr.  Innes,  the  mofl  opu¬ 
lent  inhabitant  of  that  country,  kept  an  open  table  for  every 
mafler  of  a  veil'd  and  his  furgeon ;  and  no  language  can  con¬ 
vey  a  proper  idea  of  the  kind  and  difinterefled  manner  in 
which  he  received  and  entertained  his  guefls.  We  lay  there 
fourteen  days  wind  bound.  The  country  has  a  bleak  barren 
appearance,  the  furfaee  being  generally  rocky,  or  covered 
with  turf,  which  is  the  fuel  employed  there ;  but  the  bene¬ 
volence  and  hofpitality  of  the  more  opulent,  and  the  decency, 
fobriety,  and  good  conduct  of  all  the  inhabitants,  even  thofe 
of  the  lowefl  clafs,  more  than  compenfate  for  the  barren- 
nefs  of  the  foil.* 

Provifions  of  every  kind,  the  finer  vegetables  and  fruit  ex¬ 
cepted,  are  very  abundant  here,  and  extremely  reafonable. 
The  price  of  a  good  fowl  was  threepence,  of  a  dozen  of  new- 
laid  eggs  one  penny  5  and  as  much  excellent  fifli,  cod,  had¬ 
dock,  halibut,  mackerel,  &c.  could  be  bought  for  one  (hilling, 
as  would  cofl  at  lead  ten  pounds  at  Billingfgate,  or  as  ufed  to 
dine  our  whole  fliip's  company  and  the  cabin.  Potatoes, 
turnips,  &:c.  are  not  more  common  there  than  peaches  and 
apricots  in  England.  Wheat  flour  is  alfo  a  rare  article,  but 
the  inhabitants  in  general  prefer  bread  made  of  oatmeal. 

The  town  of  Larwick  confifls  of  about  200  houfes,  of  one, 
or  at  mofl  of  two  flories,  which  form  a  narrow  crooked  lane 

q  .on 
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on  the  Tea  fide,  badly  paved  with  flat  hones.  All  the  honfe3 
are  built  of  quarry  hone  :  thofe  of  the  rich  are  roomy,  ftrong, 
convenient,  and  well  formfeed  ;  thofe  of  the  poor  are  final], 
and  very  fmoky,  for  want  of  a  proper  arrangement  of  the 
chimneys. 

Though  the  place  lies  in  6o°  north  latitude,  the  winters 
are  not  fever e ;  they  are,  however,  wet  and  horary.  The 
harbour  is  very  capacious  and  fafe,  and  the  anchoring  ground 
good.  About  twenty  or  more  Engl ifh  Greenlandmen  were 
Ivins  here  at  anchor,  and  feveral  Dutch  herring- bufles. 
Having  filled  our  empty  water-cafks,  and  laid  in  a  flock  of 
fowls,  eggs,  geneva,  &c.,  we  took  leave  of  our  kind  friends  on 
fhore,  and,  the  wind  being  fout'herly,  hove  up  our  anchor 
and  fet  fail  for  the  ice. 

As  we  advanced  to  the  northward  the  night  became 
fhorter  till  we  came  near  North  Cape  in  lat.  7 1°  10',  when  we 
had  no  night  at  all.  We  were  overtaken  in  that  latitude  by 
a  moft  tremendous  sale  of  wind  from  the  north-eafl,  which 
failed  three  days  and  nights.  Our  fliip  lay  more  than  once 
on  her  beam-ends,  and  every  one  on  board  thought  {he 
could  never  •  right  again  ;  but  providentially  we  weathered 
the  gale.  A  ftorm  in  thofe  high  latitudes  is  fo  intenfely 
cold,  when  it  blows  from  the  north  or  north-eafl,  that  it  is 
impoffible  to  look  in  the  wind’s  eye,  as  the  cold  is  fuch  as 
literally  to  tear  the  fkin  off'  the  face. 

In  about  76'  northern  latitude  we  meet  with  ice  floating 
in  fmall  round  cakes,  by  the  failors  called  pancakes :  you 
fail  through  this  ice  in  perfectly  imooth  water;  which,  from 
heino-  of  a  green  colour  in  the  North  Sea,  blue  to  the  north- 
ward  of  Shetland  and  Ferro,  grows  gradually  of  a  darker 
colour,  and  looks  now  of  a  deep  black  dye.  We  failed  fe¬ 
veral  days  through  thofe  floating  ice-cakes.  When  in  a  ftill 
higher  latitude,  an  open  black-looking  water  re-appears ; 
and  when  you  reach  about  77  or  78°  you  pafs  through 
large  mafles  of  floating  ice  20  or  30  fathom  thick,  and  fome 
of  them  five  or  fix  times  bigger  than  your  own  v.effeh  Great 
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care  is  taken  to  avoid  ftriking  againfl  thofe  mafles,  whicli 
fometinies  are  fo  clofe  that  there  remains  only  a  narrovtr 
channel  for  the  fhip  to  fail  through.  I  have  feen  this  con¬ 
tinue  for  24  hours  or  longer.  When  this  is  the  cafe,  the 
commander  hands  in  the  main  or  fore-top,  and  fornetimes 
higher,  and  calls  down  to  the  men  at  the  wheel  how  to  fleer-. 
This  navigation  is  attended  with  great  danger,  as  the  ice 
projects  under  water  fornetimes  two  or  three  fathoms. 

After  navigating  through  thofe  floating  mafles,  we  faw  the 
land  of  Spitsbergen  eaft  from  us.  It  is  feen  at  an  almoh  in¬ 
credible  dihance,  fornetimes  at  thirty  leagues  ;  a  proof  of  its 
immenfe  height.  It  generally  appears  amazingly  bright,  of 
the  colour  of  the  full  moon ;  while  the  fky  above  it  looks 
white  and  cold. 

In  7p°  and  8o°  you  are  prevented  from  going  further  to 
the  northward  by  a  lolid  continent  of  ice,  or  a  collection 
of  ice-fields,  as  they  are  called*  fome  of  which  are  many 
miles  in  extent.  You  make  the  fhip  faft  there  with  an  ice 
anchor,  and  look  out  for  whales,  having  two  or  three  boats 
on  the  watch  conflantly. 

No  fhip  could  ever  pofflbly  navigate  through  the  huge 
mafles  of  ice,  which  muff  neceflarily  be  pafled  before  it 
can  reach  this  high  latitude,  but  for  a  circumflance  which 
would  on  firft  view  be  little  expected — The  fea  there  is 
always  as  perfectly  fmooth  as  the  River  Thames  :  the  irre¬ 
gularly  difpofed  mafles  of  ice  prevent  the  water  from  ever 
acquiring,  by  the  impulfe  of  the  wind,  thofe  regular  undu¬ 
lations,  if  I  may  ufe  the  term,  which,  by  long  continuance 
of  ; the  fame  impulfe,  would  otherwife  at'  Lift  raife  it  in  bil¬ 
lows. 

As  foon  as  we  got  into  fmooth  water,  perhaps  forty  or 
fifty  leagues  from  the  land,  the  fevere  climate  and  intense 
cold  we  had  experienced  on  the  paflkge  in  a  more  fouthern 
latitude  before  we  made  the  ice,  changed  into  a  much 
milder  one;  and  when  it  was  fine  weather  it  was  quite 
Warm,  fo  that  the  icicles  that  hung  from  the  large  mafles  of 
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ice  diffolved  and  kept  dropping  till  a  return  of  colder  Wea¬ 
ther.  Among  the  fields  of  ice,  but  more  fo  in  the  harbours, 
it  is  confiderably  warmer  than  on  the  paffage  near  North 
Cape. 

In  the  month  of  June  we  killed  feven  large  whale  dfh,  and 
went  with  them  into  Magdalena  Bay,  to  cut  the  blubber  up 
into  fmall  bits  to  fill  the  blubber-butts  5  which  bufinefs  is 
called  making  off.  As  the  killing  of  the  whales  has  been 
very  well  defcribed  by  Zorgdrager  and  others,  I  need  not 
defcribe  it. 

When  you  approach  a  harbour  on  the  coafl  of  Spitfber- 
gen,  and,  judging  by  the  eye,  expe&  to  get  in  and  come  to 
anchor  in  three  or  four  hours  time,  you  are  perhaps  not  lefs 
than  ten  or  twelve  leagues  from  it.  This  deception  is  owing 
to  the  immenfe  heights  of  the  rocky  mountains,  covered  with 
fnow,  and  bordered  with  ice  towards  the  fea-fide,  which  make 
very  large  harbours  appear  like  fmall. bafons,  and  the  larged 
{hips,  when  clofe  under  them,  like  a  boat  on  the  Thames. 
Magdalena  Bay,  in  790  north,  is  capacious  enough  to  hold 
the  whole  Britifh  navy ;  but,  on  account  of  the  immenfe 
mountains  which  furround  it,  appears  like  a  very  fmall  inlet.1 
We  came  to  anchor  in  this  bay,  where  we  lay  three  weeks. 
While  the  people  were  making  off,  the  mailers,  furgeons, 
&c.  of  the  different  veffels  then  there  vilited  each  other,  and 
diverted  themfelves  in  the  bell  way  they  were  able.  Such 
vifits  lad  fometimes  24  hours,  for  there  is  no  night  to  inter¬ 
rupt  the  entertainment. 

The  firfl  thing  that  flrikes  a  curious  mind  here  is  that  fo - 
lemn  fiience  which  reigns  around ;  fometimes  interrupted 
with  a  noife,  like  thunder  heard  at  a  diflance,  occafioned  by 
huge  fragments  of  ice  and  rocks  rolling  down  from  the  im¬ 
menfe  deeps  into  the  fea. 

I  attempted  to  afcend  one  of  thefe  mountains  called  Roche 
Hill.  I  got  up  about  half  way,  which  took  feveral  hours 
hard  labour.  At  that  height  I  found  the  rocks  covered  with 
birds  eggs  of  different  fizes. 

There] 
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There  are  feveral  rivulets  and  waterfalls  of  excellent  water 
fupplied  by  the  melting  of  the  fnow.  I  met  frequently  with 
fcurvy-grafs,  wild  celery,  endive,  water- creffes,  and  a  few 
•other  plants  and  flowers ;  though  the  general  vegetation 
which  covers  the  rocks  confifts  in  various  kinds  of  modes 
and  ferns.  There  are  white  bears  of  an  enormous  fize,  white 
foxes,  deer,  and  elks  ;  and  above  twenty  different  forts  of 
water  and  land  birds ;  fuch  as,  wild  geefe,  wild  ducks,  fea- 
parrots,  roches,  fea-gulls,  mallemooks  as  the  failors  call 
them,  whofe  quills  make  the  beft  drawing  pens  I  ever  met 
with,  wild  pigeons,  the  white  duck  with  a  beautiful  fcarlet 
head  and  yellow  legs,  and  the  fnow-bird,  whofe  note  is  as 
pleading  as  that  of  the  bullfinch  or  nightingale. 

This  feafon  was  the  fineft  ever  remembered  in  thofe  high 
latitudes,  and  we  had  almoft  conftant  fine  weather.  As  we 
had  room  yet  on  board,  and  the  feafon  was  not  too  far  ad¬ 
vanced,  in  hopes  of  killing  a  fifh  or  two  more,  we  left  Mag¬ 
dalena  Bay  and  fleered  north.  When  we  arrived  in  8o°  we 
found  a  perfectly  clear  ocean  free  from  ice,  but  faw  no 
whales. 

We  continued  puffing  to  the  northward  with  fine  foutherly 
breezes  and  moft  beautiful  weather,  and  could,  with  a  good 
telefcope,  difcover  no  ice  to  the  northward,  from  the  main- 
top-maft  head,  but  a  folid  continent  of  ice  eaft  and  weft ;  fo 
that  we  were  in  a  kind  of  channel  of  perhaps  three  or  four 
leagues  wide.  We  kept  pufhing  on,  the  captain  and  I  jok¬ 
ing  together  about  paffing  through  the  pole. 

Both  Captain  Souter  and  myfelf  found  ourfelves  at  length 
fome  minutes  north  of  82°,  where  perhaps  no  man  before 
us  had  ever  been,  nor  fince.  The  high  fnowy  mountains  of 
North  Bank,  or  North  Foreland,  appeared  very  luminous,  and 
bore  fouth  on  the  compafs. 

We  had  a  ftrong  inclination  to  pufh  ftill  further  north; 
but  the  danger  of  the  eaft  and  weft  ice,  now  to  the  fouth  ward 
of  us  as  well  as  to  the  northward,  moving  and  locking  us 
in,  in  which  cafe  we  muft  have  been  belet  and  inevitably 
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loft,  created  a  prudent  fear,  and  induced  the  m after  to  put 
about  ftiip  for  North  Foreland.  The  wind  {hifted  at  the 
fame  time  to  the  northward,  and  in  a  couple  of  days  we 
came  to  anchor  on  North  Bank,  called  Smeerenburg’s  Har¬ 
bour,  We  faw  now  plenty  of  fm-fifh  or  tinners,  white 
whales,  and  unicorns ;  which  is  a  fign  that  the  feafon  is  over 
for  killing  the  black  whale,  which  then  retires  to  the  north¬ 
ward.  As  all  thefe  animals  are  well  knowrn  and  delcribed, 
I  forbear  faying  any  thing  refpedfing  them. 

One  of  our  men  having  been  at  the  habitation  of  tne  Ruf¬ 
fians  in  North  Bank  the  year  before,  and  alluring  us  that  he 
could  find  the  way  to  their  hut,  Captain  Sou  ter,  a  man  of  an 
inquifitive  mind,  propofed  to  me  to  pay  them  a  vifit.  We 
took  ten  or  twelve  men  with  us,  a  compafs,  a  few  bottles  of 
wine,  bread,  cheefe,  See.,  and  fome  good  trade-knives,  with 
•  a  fmall  keg  of  gunpowder,  to  make  a  prefent  of  to  the  Ruf¬ 
fians. 

We  landed  at  the  bottom  of  the  harbour  to  the  eaftward, 
where  we  found  a  large  valley,  ieveral  miles  in  breadth,  fur- 
rounded  with  immenfe  high  mountains,  moftly  covered  with 
fnow ;  but  as  the  fun  had  melted  a  part,  the  brown  and 
black  rock  appeared,  and  rivulets  of  clear  water  ran  down, 
forming  little  waterfalls. 

The  ground  was  turf  and  clay,  and  not  bad  to  walk  on : 
we  had  fcveral  fmall  rivulets  to  crofs,  of  two  or  three  feet 
wide,  but  very  (hallow ;  near  them  we  found  feurvy-grafs, 
water- crefifes,  endive,  wild  celery,  and  a  few  fmall  flowers, 
and  faw  a  number  of  land  birds  flying  up  at  our  approach. 
We  eroded  a  piece  of  ground  where  the  Dutch  had  formerly 
buried  their  dead :  three  or  four  of  the  coffins  were  open, 
with  human  fkeletons  lying  in  them.  Some  inferipnons 
on  boards,  of  which  above  twenty  were  eredted  over  the 
graves,  had  the  years  1630,  1640,  See.  affixed  to  them.  We 
alfo  faw  the  ruins  of  fome  brickwork,  which  had  been  a  fur- 
,  nace,  as  the  Dutch  ufed  to  boil  their  oil  here  in  the  laft  cen¬ 
tury,  and  for  that  reafon  called  it  Smeerenburg’s  Haven,  or 
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the  Harbour  of  the  Fat  Borough.  We  had  above  fix  miles 
to  walk  to  the  northward,  and  were  very  much  fatigued  on 
account  of  the  unevennefs  of  the  ground  and  the  heat,  when 
we  difcovered  the  hut  of  the  Ruffians  at  a  diftance.  They 
perceived  our  approach,  and  fent  two  or  three  people  to  meet 
and  welcome  us. 

The  common  men  made  a  ftrange  appearance ;  they 
looked  very  much  like  fome  Jews  in  Rag  Fair  or  Rofemary- 
Lane :  they  wore  long  beards,  fur  caps  on  their  heads,  brown 
fheep-fkin  jackets  with  the  wool  outlide,  boots,  and  long 
knives  at  their  fides  by  way  of  hangers.  When  we  arrived 
at  the  hut,  we  were  prefented  to  the  caravelfk  or  commander, 
and  to  the  furgeon,  who  both  received  us  very  politely,  and 
invited  us  into  the  houfe,  where  we  fat  down  to  reft  and  re- 

freffi  ourfelves.  Our  people  were  introduced  to  their  people 

• 

m  an  outer  room,  and  were  entertained  with  meat  and 
brandy.  It  happened  fortunately  that  the  furgeon  was  a  Ger¬ 
man,  a  native  of  Berlin,  of  the  name  of  Iderich  Pochenthal, 
confequently  I  could  converfe  with  him ;  and  we  both  a£ted 
as  interpreters  between  his  and  our  commander. 

Captain  Souter  began  with  offering  to  the  Ruffian  com¬ 
mander,  (who  was  alfo  dreffed  in  furs,  only  of  a  finer  fort^ 
and  wore  his  beard  and  whifkers  like  the  common  men,) 
the  keg  of  gunpowder  and  half  a  dozen  of  good  table  knives 
and  forks ;  the  Ruffian  captain  accepted  them  with  a  great 
deal  of  joy,  and  made  us  a  prefent  in  return,  confifting  of 
half  a  dozen  of  white  fox  fkins,  two  brown  loaves  of  rye 
tread,  fix  fmoked  rein-deer  tongues,  and  two  rib-pieces  of 
fmoked  deer,  for  which  we  kindly  thanked  him.  They 
turned  out  to  be  moft  excellent  eating,  and  of  a  finer  flavour 
than  any  Englifh  fmoked  tongues,  or  hung  beef. 

We  placed  our  wine  on  the  table,  our  bread  and  cheefe, 
and  the  Ruffian  captain  ordered  boiled  fmoked  rein-deer 
tongues,  new  rye  bread,  and  good  brandy  and  wrater  to  be 
brought  in.  We  all  made  a  hearty,  fociable  meal';  the 
tongues,  and  the  rye  bread,  which  was  new  and  favory,  were 

L  %  a  rarity 
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a  rarity  to  us;  the  Ruffian  officers  reliffied  our  Cheffiire  cheefe 
and  {hip’s  bifcuit  as  a  very  high  treat.  We  drank  the  Em- 
prefs  of  Ruffia’s  and  King  George’s  health.  Ihe  Ruffian- 
commander  was  an  elderly  maa,  of  very  agreeable  manners ; 
the  furgeon  extremely  fo,  and  very  intelligent. 

The  hut  confided  of  two  large  rooms,  each  about  30  feet 
fquare,  but  fo  low  that  I  touched  the  ceiling  with  my  fur 
cap.  In  the  middle  of  the  front-room  was  a.  circular  erec¬ 
tion  of  brick- work,  which  ferved  as  an  oven  to  bake  their 
bread,  and  bake  or  boil  their  meat,  and  at  the  fame  time- 
performed  the  office  of  a  dove  to  warm  the  room.  The  fuel 
employed  was  wood,  which  drives  on  ffiore  plentifully  in 
whole  trees  dripped  of  their  branches.  A  chimney  carried 
the  fmoke  out  of  the  roof  of  the  hut;  but  when  they  wiffied 
It,  they  could,  by  mean&  of  a  flue,  convey  the  fmoke  into  the 
back  room  for  the  purpofe  of  fmoking  and  curing  their  rein¬ 
deer  ffeffi  and  tongues,  bears  hams;  &c.  Round  three  fides 
of  the  front  room  was  railed  an  elevated  place  of  about  three 
feet  wide,  covered  with  white  bear  fkins,  which  ferved  for 
bedheads.  The  captain’s  bed-clothes  were  made  of  white 
fox  fkins  fewed  together ;  the  furgeon’s  was  the  fame  :  the 
boatfwain,  cook,  carpenter,  and  the  men,  had  ffieep- fkins. 
The  walls  infide  the  room  were  very  fmooth  and  white- 
waffied ;  and  the  ceiling  was  made  of  flout  deal-boards> 
plained  fmooth,  and  white- wadied. 

The  rooms  had  a  fufficient  number  of  final!  gfals  windows,, 
of  about  two  feet  fquare,  to  afford  light :  the  floor  was 
hard  clay,  perfectly  fmooth  :  the  whole  hut  was  nearly  60 
feet  in  length,  and  34  wide  outfide  ;  and  was  conftrudled  of 
heavy  beams  cut  fquare,  of  about  twelve  inches  thick,  laid 
horizontally  one  upon  the  other,  joined  at  the  four  comers 
by  a  kind  of  dove-tailing,  caulked  with  dry  mofs,  and  payed 
over  with  tar  and  pitch,  fo  that  not  a  breath  of  air  can  pene¬ 
trate  :  the  roof  confided  of  'thin  ribs  laid  anrofs  the  beam- 
walls,  and  three-inch  deal  nailed  over  them,  fo  that  you 

could  walk  on  the  top  of  the  houfe:  the  roof  was  caulked  anc 
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tatted,  and  perfectly  tight*  This  is  the  manner  of  building 
houfes  in  the  country  in  Ruffia,  particularly  about  Archangel. 

The  furgeon  gave  me  the  following  account  of  this  Ruffian 
colony  in  Smeerenburg’s  Harbour : 

Some  affociated  merchants  at  Archangel  fit  out  a  crabbla, 
or  velfel,  every  year,  of  about  100  tons,  with  a  commander, 
mate,  furgeon,  boatfwain,  carpenter,  cook,  and  about  fifteen 
hands,  well  provided  with  mufkets,  powder  and  ffiot,  good 
large  knives,  and  all  kinds  of  utenfils  for  killing  whales, 
unicorns,  rein-deer,  bears,  and  foxes* 

With  a  fufficient  flock  of  rye-flour,  brandy,  clothing, 
fnow  ffioes,  deal  boards,  carpenters  tools,  &c.  this  veffiel 
fails  every  year  in  the  month  of  May  from  Archangel,  goes 
■round  the  North  Cape  of  Norway,  and  arrives  in  June  or 
July  at  Smeerenburg’s  Harbour,  where  the  new  colony  is  left 
on  ffiore.  The  veffel  flays  two  or  three  weeks  in  the  har¬ 
bour  to  refit,  and  carries  the  old  colony  with  their  cargo 
(confifling  of  whales’  blubber,  blades  or  fo  called  whalebone, 
white  bear  fkins,  white  fox  fldns,  eiderdown  and  feathers, 
unicorns’  trunks,  which  is  an  ivory  that  never  turns  yellow, 
and  fmoked  rein-deers’  tongues,)  home  to  Archangel.  The 
colonifls  have  no  wages,  but  receive  thoufandth  ffiares  for 
what  they  bring  home  :  the  captain  has  fifty  fliares,  the  mate 
and  furgeon  thirty  each ;  the  carpenter,  boatfwain,  and  cook, 
ten  each ;  and  each  common  man  or  boy  has  one  ffiare.  The 
furgeon  told  me  that  the  captain  had  above  1000  rubles  due 
to  him,  and  he  himfelf  about  600,  and  each  common  man 
perhaps  50  or  60  :  that  when  they  returned  fafe  home,  the 
common  men  would  be  able  to  live  a  whole  year  upon  their 
money,  and  the  officers  much  longer,  as  the  neceffaries  of 
life  were  very  cheap  at  Archangel ;  and  for  the  Company  it 
had  hitherto  anfwered  extremely  well. 

He  told  me  this  was  his  fecond  trip,  fo  well  had  it  an¬ 
fwered  his  expectations.  During  the  fo  called  long  nights,” 
faid  lie,  “  it  feldom  or  never  is  fo  dark  that  you  cannot  fee 
before  you,  nor  is  it  fo  dreadfully  cold  as  it  is  at  Peterfburg 
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every  winter.  When  a  fnow  ftorm  happens,  we  cannot  ga 
out  of  the  houfe;  but  when  it  is  ferene,  and  no  wind,  it  is 
not  too  cold  to  go  out  and  walk  many  miles.  With  the 
moonlight,  the  uncommon  brilliancy  of  the  ftars  in  thefe 
high  latitudes,  and  the  reflection  of  the  northern  lights,  or 
aurora  borealis ,  we  have  fo  much  light  that  we  can  fee  to 
read  a  book  or  to  write. 

u  In  winter  time  the  black  whales  come  into  the  harbour 
and  play  clofe  within  fhore,  where  we  kill  now  and  then  one 
with  harpoons  fired  out  of  a  fwivel.  We  kill  white  bears, 
foxes,  rein-deer,  and  birds,  as  many  as  we  can  before  the 
night-feafon,  which  Commences  in  September,  when  all  the 
land  animals  leave  us  and  walk  over  the  ice  into  Nova  Zem- 
bla  and  Siberia  :  the  land  birds  leave  us  in  the  fame  manner. 
Unicorns  we  alfo  kill  in  the  harbour,  for  the  fake  of  their  ivory 
trunks,  which  are  afterwards  fent  to  Germany  and  France.” 

The  furgeon  and  I  had  a  race  on  fnow  {hoes,  which  are  a 
kind  of  fkates,  of  about  two  feet  in  length,  for  fkating  over 
the  fnow  and  ice.  As  I  was  in  former  years  a  good  fkater, 
I  could  ufe  them  as  well  as  he  did.  We  ran  fix  or  feven 
miles  with  them  in  an  hour  without  fatiguing  ourfelves ; 
they  have  no  irons. 

Before  we  left  our  Ruffian  hoft,  he  informed  us,  that  a  few 
weeks  before  they  had,  coming  home  from  a  {hooting  party, 
found  an  Englifh  captain  and  nine  or  ten  men  overhauling 
their  property  in  the  hut.  The  captain,  finding  that  his 
cheft  had  been  broke  open,  and  that  his  rubles  were  dimi- 
nifhed  confiderably,  reproached  the  Englifh  commander  with 
the  robbery,  and  a  battle  enfued.  ii  The  Englifh  fired  upon 
us,  faid  the  furgeon,  who  aCfed  all  along  as  interpreter, 
iC  and  killed  one  of  our  men  on  the  fpot.  We  returned  the  fire 
and  wounded  fome  of  his  men,  and  caufed  them  to  retreat" 
precipitately.  When  the  Englifh  were  gone,  our  captain 
counted  his  rubles,  and  found  that  there  were  boo  miffing/* 
fie  intended  to  fend  a  fiatement  of  the  affair  fo  the  Ruffian 
government. 
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After  having  daid  above  twelve  hours  with  the  Ruffians, 
highly  entertained,  we  invited  them  to  come  to  fee  us  on 
Board  and  took  our  leave,  returning  the  fame  way  by  the 
eompafs,  and  arrived  fafe  on  board,  after  having  been  abfent 
alrnod  eighteen  hours. 

We  now  prepared  for  the  voyage  home ;  and,  after  having 
filled  our  empty  calks  with  good  water  from  the  fhore,  and 
made  a  clear  fhip,  we  let  fail  with  a  fine  north-eaderly  breeze 
in  the  middle  of  July  1780.  We  failed  again  through  a  great 
quantity  of  floating  ice,  and,  our  fhip  being  a  good  failer, 
palTcd  feveral  full  Ihips  bound  homewards. 

The  firfi:  pleafing  change  we  experienced  was  to  have  fome 
night,  and  to  be  obliged  to  light  a  candle  in  the  cabin.  O 
what  a  luxury  ! — When  you  have  no  darknefs  for  a  confider- 
able  time  (during  May,  June,  and  July),  light  becomes  te¬ 
dious  at  lad ;  and  the  fird  time  you  fee  a  candle  burning  in. 
the  cabin,  and  a  dark  night,  the  pleafure  is  indefcribable. 
Before  we  came  into  this  more  fouthern  latitude,  I  ufed  to 
obferve  the  fetting  of  the  fun,  reding,  as  it  were,  on  the  ho¬ 
rizon,  appearing  of  a  very  large  fize,  furrounded  with  mod 
beautiful  and  glorious  colours  of  various  tints,  and  then  the 
riling  of  it  fhortly  after  in  full  majedy.  Language  cannot 
convey  an  idea  of  the  feene. 

We  came  to  anchor  at  Larwick  towards  the  end  of  July, 
and  were  received  in  the  kinded  manner  by  Mr.  Innes  and 
all  our  friends  in  the  place. 

After  three  weeks  day  we  took  leave  of  our  Shetland 
friends,  and  failed  in  company  with  a  number  of  full  Ihips 
for  England.  When  we  came  on  the  coad  of  Northumber¬ 
land  and  Yorkdure,  the  breeze  and  weather  being  favour¬ 
able,  we  were  delighted  with  the  fmell  of  the  hay  from  the 
•  ffiore,  and  the  fight  of  the  pretty  little  towns  and  villages 
built  on  the  fea-fide,  and  refrefhed  with  excellent  frefh  cod 
and  haddock,  which  the  Yorkfhire  cobles  (a  kind  of  fitting 
bpats)  bring  on  board;  in  return  for  which  they  prefer 
taking  a  piece  of  beef  or  pork  to  money :  they  bring  fome- 
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times  eggs,  potatoes,  &c.  We  had  an  uncommonly  plea- 
fant  voyage  home,  and  conftant  fine  weather,  accompanied 
with  northerly  breezes. 

We  arrived  about  the  latter  end  of  Auguft  fafe  in  Green¬ 
land  Dock,  after  having;  been  out  five  months. 

Captain  Sou  ter  kept  an  excellent  table  in  the  cabin,  and 
a  conftant  fire  in  the  ftove :  his  ftudy  was  to  make  every 
perfon  on  board  comfortable.  In  the  fifteen  voyages  I  have 
been  to  fea,  I  have  only  twice  had  the  good  fortune  to  fail 
with  men  of  equal  worth  ;  Mr.  Charles  Patterfon  of  the  Sea 
Horfe,  and  Mr.  William  Alder,  now  a  Lieutenant  in  the 
Britifti  Navy. 
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VI.  An  Attempt  to  arrange  the  Cryjlals  of  Oxidated  Tin 
Ore ,  according  to  their  fuppofcd  Structure,  By  Mr.  Wil¬ 
liam  Day,  heicejier  Place.  Communicated  by  the  Author, 

nr 

JL  HE  cryftallifations  of  oxidated  tin  ore  are  defcribed  by 
Rome  de  1’Ifte,  in  his  Criftallography,  to  be  of  the  o&aedral 
form  and  its  modifications  ;  the  o&aedra  having  ifofceles 
triangular  faces,  inclined  at  an  angle  of  45°  to  the  bafe  of 
each  pyramid  \  fo  that  the  junction  of  their  bafes  and  apices 
are  right  angles.  In  the  following  arrangement  the  octa- 
edron  is  confidered  as  the  primitive  form,  and  the  modifica¬ 
tions  as  being  produced  by  an  accumulation,  on  its  faces,  of 
laminae  compofed  of  fimilar  minute  moleculae,  experiencing 
different  laws  of  decrement  on  their  fides  or  angles,  or  on 
both .  Thefe  laws  of  decrement  are  marked  with  the  figns  in¬ 
vented  by  Haay,  of  which  an  account  has  been  given  in  the 
Phil.  Mag.  Vol.  II.  p.  398.  The  greater  part  of  thefe  forms’ 
having  been  very  accurately  defcribed  by  De  PI  fie,  all  that  is 
now  attempted  is  an  application  of  Hauy's  fyftem  to  the  ar¬ 
rangement  ot  this  part  of  a  private  cabinet  of  Englifh  mine¬ 
rals  ;  nor  would  it  have  been  made  public  but  for  the  re¬ 
peated  felicitations  of  fevera-1  friends.  -  -  '  ' 
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•'.In  the  annexed  drawing  (fee  plate  III.)  all  the  plans,  and 
alfo  the  figures  marked  1  a ,  lb,  and  1  c,  are  geometrical :  the 
others  are  drawings  from  models,  and  in  perfpedfive  as  they 
appear  to  the  eye ;  but  all  of  them  placed  in  the  fame  rela¬ 
tive  fituation  to  the  nucleus,  fig.  1.,  on  which  they  arefup- 
pofed  to  be  formed.  Mathematical  corre&nefs  is  not  at¬ 
tempted,  nor  is  it  neceffary.  The  prifms  are  fhewn  with  the 
pyramid  on  one  end  only ;  not  on  both,  as  in  De  l’lfle’s  plates. 

Fig.  1,  a  perfpedtive  view  of  the  primitive  odfaedron  of  oxi¬ 
dated  tin  ore.  1  a,  a  front  geometrical  elevation,  with  the 
quantity  of  the  angles  marked  upon  them.  1  b ,  an  angular 
geometrical  elevation,  alfo  with  the  quantity  of  the  angles 
marked  upon  them.  1  c,  one  of  the  faces  of  the  odlaedron, 
fubdivided  to  (hew  the  fuppofed  arrangement  of  the  primi¬ 
tive  mpleculae  that  form  one  lamina,  l  ife  dark  triangles  re- 
prefent  the  fpaces  they  occupy  refpe&ively,  and  the  diffe- 
rence  of  fhading,  the  progrefs  of  diminution  by  a  fub trac¬ 
tion,  of  one  range  of  moleculse  on  the  edges  of  the  faces,  ac¬ 
cording  to  the  third  law  of  decrement.  The  fuperior  angle 
A  of  this  face  is  70°,  the  two  inferior  angles  E,  E,  55°  each. 
The  letters  on  the  three  geometrical  figures  mark  the  fame 
fituations  on  all  of  them,  and  are  thofe  employed  by  Hauy 
to  indicate  the  laws  of  decrement. 

As  Hauy’s  fyftem  has  been  given  in  the  Firft  Volume  of 
the  Philofophical  Magazine,  and  his  ftgns  in  the  Second, 
little  more  is  required  here  but  to  give  the  fign  to  which  the 
figures  belong:. 

W  © 
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'Firft  Law  of  Decrement  D. 

.  J  v  1 

ToThis  law  belong  fig.  2,  3,  and  4.  Fig.  2  a ,  without  the 
dotted  lines,  would  reprefent  a  plan  of  fig.  2.  That  portion  of 
fig.  2  a ,  included  between  the  dotted  lines  bb,  bb}  reprefents 
a  plan  of  fig.  3.  The  plan  of  fig.  4  is  evident  from  the  figure. 

Second  Law  of  Decrement  ‘Er. 

Fig.  3  belongs  to  this  law:  fig.  2 a ,  the  angles  being  taken 

off  at  the  dotted  lines,  reprefents  a  plan  of  it.  Fig.  6  is  a 

combination 
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combination  of  this  law  with  another  not  yet  determined, 
making  the  prifm  fixteen-fided  :  fig.  6  a  is  the  plan, 

i 

Third  Law  of  Decrement  Bf  D  >B. 

i 

Fig.  7  {hews  it  incomplete.  The  plan  is  fhewn,  fig.  22  ar 
including  the  dotted  lines.  Fig.  8,  the  completion  of  this 
law:  8  a  is  the  plan*  Fig.  22  is  an  irregular  formation,  by 
this  law  taking  place  unequally  :  22  a,  (without  the  portion 
exprefifed  by  the  dotted  lines,)  is  the  plan.  The  plans  of  two 
other  unequal  accumulations,  which  difguife  the  pyramid, 
are  fhewn  fig.  7  a,  7  b.  Fig.  2J,  the  fame  as  fig.  8,  become 
cuneiform :  a,  the  plan. 

Fourth  Law  of  Decrement  A. 

X 

Fig.  9  (hews  the  combination  with  the  firft  law:  fig.  10,  the 
fame  with  the  third  law,  incomplete:  fig.  11,  the  laft  com¬ 
pleted:  fig.  12,  the  combination  with  the  firft  and  fecond 
laws :  this,  and  the  combination  with  the  firft  law  only,  are 
in  general  peculiar  to  Bohemian  and  Saxon  ores;  the  Englifh 
ores  exhibit  but  few  examples  of  them.  I  have  an  Englifh 
cryftal  fimilar  to  fig.  9,  and  it  is  the  only  one  I  have  feen. 
Fig.  13,  the  combination  with  the  fecond  and  third  law; 
fig.  13 a  is  the  plan. 

T 

Fifth  La  w  of  Decrement  2E2  D. 

* 

Fig.  14,  the  firft  indication  of  this  law,  in  combination 
with  the  third  Jaw,  incomplete.  Fig,  1 5,  this  law  farther 
extended  in  the  fame  combination  :  13  a ,  the  plan.  Fig.  16, 
a  further  extenfion,  but  ftill  incomplete:  fig.  16  a,  the  plan. 
Fig.  17,  the  completion  of  this  decrement:  fig.  17^,  the  plan. 
Fig*  18,  the  combination  of  this  law,  when  arrived  at  the 
ftage  fhewn  in  fig.  16,  with  the  third  law.  Compare  fig.  13 
and  18.  Fig.  19  and  20  are  the  fame  as  fig.  16,  with  fame 
irregularity  in  the  formation. 

Thefe  five  laws  of  decrement  embrace  all  the  varieties  of 
facets  I  have  yet  obferved  (except  thofe  mentioned  when 
/peaking  of  fig.  6);  and  by  combination,  in  different  ftages 
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«f  each  refpe&ively,  produce  a  great  variety  of  forms,  while 
other  varieties  arife  from  difference  in  colour  and  tranfpa- 
rency  to  which  all  thefe  cryftallifations  are  fubjedt. 

The  macles  of  De  lTfle,  which  Hauy  has  called  hemi- 
trope ,  or  half-turned^  may  be  added  as  a  fupplementary 
clafs.  Of  the  term  made ,  De  lTfle  gives  this  explanation : 
“  When  in  any  cryftal  whatever  one  or  more  re-entering 
or  internal  angles  are  obferved,  we  may  conclude  that  it  is 
not  a  fimple  cryftal,  but  a  group  of  two  or  more  5  or  even, 
two  turned  or  reverfed  moieties  of  the  fame  cryftal.”  De 
rifle  was  indebted  to  a  Mr.  Lermina  for  determining  the 
direction  of  the  feeftion  which  produced  the  hemitrope  cryf- 
tals  of  tin,  which  he  has  {hewn  to  be  parallel  to  two  oppofite 
edges  of  the  odiaedron.  Imagine  the  primitive  odtaedron  to 
be  divided  into  halves  by  a  plane  palling  diagonally  through 
it,  from  the  centre  B,  fig.  24,  of  one  of  the  edges  of  the  fu- 
perior  pyramid,  to  the  centre  B  of  that  edge  of  the  inferior 
pyramid  which  is  diagonally  oppofite;  the  plane  will  pafs 
through  two  oppofite  angles  FE  of  the  bafe,  dividing  on  each 
pyramid  two  adjoining  faces  into  four  fealene  triangles,  and 
leaving  two  adjoining  faces  perfect,  but  reverfed  on  one  py¬ 
ramid  in  refpedt  to  the  other.  The  plane  FBEB7  of  thi* 
fedtion  is  a  rhomb  of  6 o°  and  120°. 

The  prifmatic  cryftals  appear  to  be  as  fufceptible  of  that 
fpecies  of  accumulation  which  produces  the  hemitrope  as  the 
odtaedron,  and  the  fedtion  is  always  parallel  to  the  one  deter¬ 
mined  above.  If  the  prifm  is  fhort,  and  terminated  by  two 
pyramids,  the  fedtion  will  pafs  through  the  prifm  into  both 
pyramids,  and  be  irregularly  odtagon ;  but  if  the  prifm  is 
long  enough  to  permit  the  fedtion  to  pafs  through  it  without 
encroaching  on  the  pyramids,  it  will  be  a  rhomb  of  7 o°  and 
iio°;  the  fame  as  the  fedtion  of  the  primitive  odtaedron,  per¬ 
pendicular  from  the  apex,  and  diagonally  acrofs  the  bafe. 

I  have  fome  cryftals  which  are  produced  by  a  double  flec¬ 
tion,  and  both  ends  turned  on  the  middle  part;  others  which 
appear  to  he  only  portions  taken  off  the  angles  at  the  junc¬ 
tions 
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fcions  of  the  pyramids  to  the  prifm,  and  reverfed  together  with¬ 
out  the  intermediate  part.  In  fadt,  the  varieties  appear  to 
be  almoft  innumerabie. 

After  I  had  made  the  above  arrangement,  I  received  the 
33d  Number  of  the  Journal  des  Mines ,  from  which  I  beg 
leave  to  fubjoin  the  following  extracts  : 

66  The  primitive  form  of  the  cryftals  of  oxydated  tin  ap¬ 
peared  to  me  to  be  that  of  a  cube  performing  the  fundtion  of 
a  parallelopipedon;  fo  that  the  decrements  which  produce  the 
fecondary  forms  have,  in  regard  to  the  two  oppolite  faces  of 
the  cube,  which  muff  be  confidered  as  the  bafes,  an  adtion 
different  from  that  which  takes  place  in  regard  to  the  other 
four  faces  that  reprefent  the  planes  of  the  prifm/’  (p.  576.) 

“  One  of  the  rareft  varieties  of  this  kind  is  that  reprelented 
%•  7  *5  an^  which  is  the  feventh  of  Rome  de  Lifle,  T.  III. 
p.422.  We  give  it  the  name  of  dijlique  oxyd  of  tin; 
that  is  to  fay,  with  two  ranges  of  facets.  It  has  altogether 
thirty-fix  faces ;  four  of  which  M  M  are  vertical,  and  on 
each  fide  eight  inferior  oblique  2;,  z'}  and  eight  fuperior 
oblique  0.  s.  If,  as  ufual,  wre  denote  the  edges  of  the  bafe  of 
the  cubic  nucleus  by  B,  and  the  angles  by  A,  we  {hall  have, 

I 
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as  the  indicating  fign  of  this  variety,  M  (AB2B5)  BA,  in 
which  the  intermediary  decrement  is  referred  to  the  facets 

r 

%,  z  ,  the  decrement  B  to  the  facets  s  .5,  and  the  decrement 
A  to  the  facets  0,  0.  The  following  is  the  indication  of  the 
principal  angles :  incidence  of  M  to  M  90°,  of  «  to  z  1 160  20', 
of  z  to  z'  1 58°  30',  of  to  s  1200,  of  0  to  5-  150°.  Quantity 
of  the  angle  n  1180  4k”  ( Suite  de  V Extrait  du  Traite  de 

Miner alogie  de  C.  Hauy,  p.  578.) 

From  the  preceding  extracts  it  appears  that  Hauy  has  fup- 
pofed  the  cube  to  be  the  nucleus  or  primitive  form  of  the 
oxidated  tin  cryftals.  I  have  again  carefully  examined  the 
cryftals  in  my  own  collection,  and,  according  to  the  indi- 

*  Fig.  23  is  a  tracing  from  Many's  fig.  7,  referred  to  here,  and  is  the 
fame  cryftal  as  reprefented  fig.  18. 
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cations  obferved  on  them,  from  which  I  have  formed  my 
arrangement  agreeably  to  the  law  laid  down  by  Hauy  him- 
felf,  (fee  Phil.  Mag.  Vol.I.  p.  292.)  I  fee  no  reafon  at 
prefent  why  I  fhould  alter  it.  The  cryftals  of  oxidated  tin 
are  in  general  fo  hard  and  brittle  that  I  have  not  been  able 
to  feparate  the  laminae  ;  and  there  is  nothing  to  guide  the 
obferver  but  the  direction  of  the  ftriae  on  the  fecondary  facets* 
Now  the  faces,  which  are  parallel  to  the  faces  of  the  oftaedron 
before  mentioned,  are  always  very  brilliant ;  but  thofe  which 
are  on  a  plane  with  the  edges  are  ftriated  parallel  to  thofe 
edges,  particularly  thofe  cryftals  which  fliew  the  interme¬ 
diate  ftages  of  the  third  law.  If  the  nucleus  were  a  cube,, 
and  the  laminae  accumulated  on  it,  to  form  the  fecondary 
cryftals,  fhewed  their  direction  by  ftriae  on  the  new  facets, 
thofe  ftrke  would  be  in  a  direction  quite  contrary  to  what 
are  fhewn  on  thefe  cryftals  :  inftead  of  going  the  length  of 
the  new  facets  parallel  to  the  edges  of  the  oHaedron,  they 
would  crofs  the  facets  perpendicularly  to  their  prefent  direc-, 
tion,  and  it  would  be  impoffible  for  the  cryftal  fig.  7  to 
take  the  form  of  fig.  8.  In.  my  collection  there  is  a  group- 
©f  opaque  black  cryftals,  fhewing  all  the  variations  from  the 
primitive  prifmatic  cryftal  fig.  2,  to  the  completion  of  the 
third  law  of  decrement  fig.  8.  In  all  of  them  the  direction  of 
the  ftriae  is  very  evident.  The  Saxon  and  Bohemian  ores  of 
tin  are  moft  common  in  the  cabinets  of  France  :  the.  cry  dak- 
are  larger,  but  do  not  prefent  the  varieties  of  forms  that 
Englifti  ores  do;  being  moftly  confined  to  the  obhaedron  an# 
its  hemitrope,  and  thofe  variations  of  the  fourth  law  which 
approach  the  cube.  Had  Hauy  feen  a  greater  number  of 
the  varieties  of  the  Englifti  tin  ores,  I  think  he  would,  for  th.e 
primitive  form,  have  had  recourfe  to  the  oclaedron,  which, 
by  a  very  ftmple  law  of  decrement,  produces  the  cube  and 
its  varieties  that  occur  in  the  tin  cryftal!  ifations. 

To  thefe  observations  may  be  added  De  ITfle’s  defcription 
of  the  fame  cryftal  that  Hauy  has  defended  (above),  which 

I  find 
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I  find  to  agree  fo  well  with  what  I  have  obferved  in  nature^ 
tli at  I  ain  inclined  to  fuppofe  Hauy’s  meafures  of  the  angles 
are  given  from  calculation,  afluming  the  cube  as  the  nucleus, 
and  not  from  meafurement  on  the  cryftal.  De  lTfle’s  de- 
fcription  is  as  follows  : 

ec  It  is  a  blackilh  kind  of  tin  ore,  in  fmall  folitary  cryftals 
five  or  fix  lines  in  length,  and  at  mod  three  in  breadth.  In 
the  variety  in  queftion,  one  of  the  extremities  of  the  rectan¬ 
gular  tetraedral  prifm  firfi  prefents  an  oCtaedral  pyramid,  the 
planes  of  which  forming  with  the  prifm  an  angle  of  155® 
are  irregular  pentagons,  having  one  of  their  angles  of  6o°, 
two  of  1200,  one  of  no°,  and  the  mod  obtufe  of  130°. 
i  hefe  pentagons  form  with  each  other  angles  of  no°  and 
1600.  The  pyramidal  form  thence- ^  reful ting  is  itfelf  termi¬ 
nated  by  a  tetraedral  fummit  with  trapezoidal  planes  join¬ 
ing  at  right  angles,  as  is  obferved  in  the  ifofceles  triangles  of 
the  third  variety  :  but  this  fummit  becomes  o&aedral  by  the 
flight  truncature  of  its  edges,  from  which  refult  four  linear 
hexagons  that  form  by  their  contaef  at  the  fummit  of  the 
pyramid  obtufe  angles  of  iio°.  The  planes  of  the  prifm, 
had  it  not  been  broken,  would  be  regular  hexagons,  and  the 
whole  cryflal  would  then  have  thirty-fix  facets.”  De  VIJleA 
Cryjl alio  graphic,  Torn.  III.  p.423. 

Having  faid  fo  much  refpeCting  the  external  form,  a  few 
remarks  concerning  the  chemical  analyfis  of  tin  ores  cannot 
be  mifplaced  in  a  paper  like  the  prefent.  On  this  part  of  the 
fubjeCl,  I  cannot  do  better  than  by  quoting  from  a  paper  of 
C.  Guyton,  formerly  and  better  known  here  by  the  name  of 
De  Morveau,  whole  chemical  authority  always  carries  great 
weight  with  it.  In  his  paper  entitled,  Ohfervatiom  on  the 
Acid  of  Tin ,  and  an  AmaJyjis  of  its  Ores ,  after  giving  the 
analyfes  of  the  brown  tin  ore  of  Schlackenwald,  as  pub¬ 
lished  by  Mr.  Klaproth,  which  he  verified  himfelf,  and 
found  to  contain,  tin  75,  iron  0*5,  filex  0*75,  and  oxygen 
23’75~  I00>  he  proceeds  to  give  a  reafon  why  th'e  tin  cryf¬ 
tals 
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this  are  fo  infoluble  in  acids,  and  combats  the  idea  of  Klap¬ 
roth,  that  it  arifes  from  fuperfaturation  by  oxygen,  which  is 
diflipated  by  fluxing  the  ore  with  vegetable  alkali. 

ii  I  believed  I  had  good  reafon/'  fays  he,  to  doubt  that 
the  complete  oxygenation,  or  (if  the  term  be  preferred)  the 
fuperfaturation  by  oxygen,  was  the  true  caufe  of  its  infolu- 
bility  in  the  muriatic  acid ;  becaufe  I  could  not,  at  any  one 
inftant  of  the  operation,  perceive  either  the  fubftance  that 
fhould  take  it  away,  or  any  of  the  phenomena  that  would 
have  accompanied  its  difengagement.  That  I  might  with  the 
greater  facility  obferve  all  the  circumflances,  I  operated  with 
a  fmall  platina  crucible  over  an  Argand’s  lamp.  Fifty-five 
centigrammes  of  brown  cryftals  of  tin  were  reduced  to  a  fine 
powder,  and  mixed  with  fix  times  as  much  pot-afh  (purified 
by  alcohol,  and  dried) :  the  mixture  was  moiftened  with  a  few 
drops  of  water,  I  evaporated  it  firft  to  drynefs,  and  then  to 
a  commencement  of  fufion.  After  the  firft  treatment,  hot 
water  poured  on  the  mafs  diffolved  more  than  half  the  mi- 
|  neral,  which  was  then  firft  precipitated  from  it  by  muriatic 
acid,  and  afterwards  rediflolved  by  it  with  the  greateft  faci¬ 
lity;  and  the  precipitate  of  the  metallic  oxydc,  reproduced 
by  adding  carbonat  of  pot-afh,  was  found,  as  ftated  by  Klap¬ 
roth,  completely  foluble  again  by  the  fame  acid.  After  hav¬ 
ing  myfelf  witnefled  this  fa£t,  my  firft  doubt  on  the  direft 
caufe  of  the  infolubility  of  this  ore  was  rather  ftrengthened 
than  removed.  It  cannot  be  faid  that  the  excefs  of  oxygen 
efcaped  during  the  fufion  with  the  pot-afh ;  for  the  metal 
could  not  form  a  foluble  combination  with  alkali,  unlefs  it 
was  oxidated  in  the  higheft  degree;  or,  more  properly,  in 
the  ftate  of  an  acid,  fo  as  that  the  folution  filtered  from  the 
refidue  fhould  be  a  true  ftannate,  or  (if  the  term  he  pre¬ 
ferred)  ftannite  of  tin*. 

“  Now,  if  we  are  obliged  to  admit  that  all  the  oxygen  of 
the  ore  is  again  found  in  the  alkaline  folution,  it  cannot  be 
the  lofs  of  a  fart  of  that  principle  that  renders  the  metal 

*  The  author  mu  ft  have  written  Stannite  of  pot-afh.  D. 
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more  foluble  in  the  acid,  for  it  is  dill  found  in  the  fame  {late 
of  faturation : ,  betides,  it  does  not  exhibit  any  figns  of  the 
oxygenated  muriatic  acid  gas ;  and  in  this  cafe  it  is  difficult 
to  conceive  why  there  ffiould  not  rather  be  a  difengagement 
of  this  gas  at  the  time  of  dicreftion  of  the  acid  on  the  ore,  as . 
happens  with  the  oxvdes  of  manganefe  and  lead, 

“  To  eftablifh.  this  point  of  theory  on  a  decilive  experi¬ 
ment,  I  diffolved  fix  grammes  of  tin  in  nitrous  acid,  which 
I  evaporated  feveral  times  to  drynefs,  adding  each  time  frefh 
acid.  I  think  it  cannot  be  doubted  that  in  this  hate  the  tin 
had  taken  ail  the  oxygen  it  was  capable  of  fixing ;  yet  the 
mafs  of  white  oxyd,  wafhed  till  the  water  that  came  from  it 
did  not  in  the  lead:  alter  vegetable  colours,  was  readily  dif¬ 
folved  in  muriatic  acid.  What  then  is  the  caufe  of  the  in-  i 
fallibility  of  the  ore,  which  alfo  is  nothing  but  tin  and  oxy-  ; 
gen,  containing  hardly  o'oi  of  extraneous  matter  ?  The  caufe 
can  only  be  found  in  the  hate  of  aggregation  of  the  latter,  j 
This  addition  ought  not  to  excite  furprife,  for  hitherto  fuffi-  i 
cient  account  has  not  been  taken  of  this  power.  If  com¬ 
binations  are  the  refult  of  affinity  or  elective  attraction,  this  j 
attraction  itfelf  is  nothing  but  a  power  which  may  be  ren¬ 
dered  ineffectual  by  the  fum  of  the  forces  which  counteract  i 
it.  Thefe  truths  furely  will  not  be  denied  by  Mr.  Klap-  : 
roth,  who  has  rendered  them  fo  palpable,  by  {hewing  us  that  j 
the  ruby,  thefapphire,  the  adamantine  fpar,  the  elements  of  I 
which  were  naturally  eafily  foluble,  refitted  the  ordinary  i 
means  of  analyfis  only  by  the  {late  of  the  aggregation  of  i 
their  integral  parts.” 

De  l’lfle,  whofe  fecond  edition  was  publfhed  in  1783,  con-  j 
jedtured  what  Guyton  here  advances  from  experiment.  His  I 
words  are  as  follow: — u  I  cannot  agree  with  Mr.  Bergman,;) 
that  there  is  no  mineralizing  fubdance  in  the  cryftals  of  tin, 
becaufe,  in  default  of  fulphur  or  arfenic,  we  ought  at  lead  to  : 
find  the  acid  principle ,  by  the  aid  of  which  the  metallic  earth 
of  tin  takes  a  conflant  and  determinate  cryftalline  form.”  J 
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VII.  Experiments  refpe&ing  the  EffeBs  of  Quickfilver  on 

Vegetable  Life .  By  Von  Deimann,  Pa  ATS  Van 

Trostwyk  and  Lauwerenburgh 

ExPER.  I.  A  plant  of  the  fmall  garden  hearty  which 
had  grown  in  the  open  fields,  was  placed  in  water  clofe  to  a 
flafk  filled  with  quickfilver  one  inch  in  diameter,  and  the 
Water  was  covered  by  a  bell  twelve  inches  in  height  and  fix 
in  diameter. 

II.  A  plant  of  curled  mint,  the  root  of  which  flood  in 
water,  was  placed  with  quickfilver  under  a  bell  eight  inches 
in  height  and  four  and  a  half  in  diameter. 

III.  The  firft  experiment  was  repeated,  with  this  varia¬ 
tion  ;  that  the  bell,  inftead  of  Handing  over  water,  was  placed 
on  a  difh,  and  fupported  by  pieces  of  cork. 

IV.  The  fame  experiment  as  the  fecond,  with  this  diffe¬ 
rence  ;  that  pieces  of  leaf  gold  were  fufpended  in  the  bell. 

V.  A  flafk  filled  with  quickfilver  was  placed  clofe  to  fome 
young  plants  of  the  jfiraea  falicifolia ,  which  Hill  adhered  to 
the  parent  root,  and  the  whole  was  covered  with  a  bell. 

VI.  The  fecond  experiment  was  repeated,  and  a  little  ful- 
phur  was  applied  to  the  interior  fides  of  the  bell. 

VII.  The  fecond  experiment  again  repeated,  with  this  dif¬ 
ference;  that  the  quickfilver  was  covered  with  a  little  water. 

VIII.  A  plant  of  the  curled  mint  was  placed  in  a  bafon 
of  water  with  a  little  quickfilver,  in  fuch  a  manner  that  the 
roots  were  in  contact  with  the  metal. 

IX.  The  roots  of  a  bean  plant,  which  had  {hot  out  through 
holes  made  in  the  pot  in  which  it  had  been  reared,  were 
placed  in  a  flat  difh  filled  with  quickfilver. 

X.  Some  beans  were  planted  in  earth  mixed  with  quick¬ 
filver. 

XI.  A  plant  of  the  curled  mint  was  placed  in  a  bafon 
with  water,  and  red  oxyd  of  mercury  prepared  with  the 

*  From  Scherer’s  AUgemeines  Journal  der  Cbemie ,  Vol.  I.  No.  6. 

Vol.  IV.  M  nitrous 


2  6%  The  Effects  of  Quichfilv  cr  on  Vegetable  Life. 

nitrous  acid  which  had  been  walked  fir  ft  with  an  ale  aline, 
folution  and  then  with  pure  water,  the  roots  being  immerfed 
in  the  oxyd. 

XII.  The  fame  as  the  fecond,  with  this  variation ;  that 
inftead  of  quiekfilver  the  oxyd  was  ufed. 

XIII.  Beans  were  planted  in  a  mixture  of  earth  and  the 
red  oxyd  of  quiekfilver. 

XIV.  The  fame  planted  in  earth  mixed  with  the  oxyd  of 
lead. 

XV.  Of  three  plants  of  the  curled  mint,  one  was  placed, 
in  the  fame  manner  as  in  the  nth  experiment,  in  a  phial 
which  contained  water  and  the  oxyd  of  manganefe;  the  fecond 
in  another,  containing  water  and  the  oxyd  of  copper ;  and 
the  third  in  one  containing  water  and  the  oxyd  of  lead. 

The  leaves  and  ftems  in  the  experiments  i,  2,  3,  4,  and  5, 
were  on  the  third  day  covered  with  black  fpots  ;  and  on  the 
fourth,  fifth,  and  at  moft  the  fixth,  had  become  entirely 
black.  The  young  tree  in  the  5th  experiment  could  not 
hold  out  the  whole  fummer,  though  it  flood  connedled  with 
the  parent  plant.  The  plants  died  fo  completely  that  the 
leaves  frequently  dropped,  off,  and  the  ftem  funk  down  the 
very  moment  the  bell  was  removed.  The  plants  in  the  6th 
experiment  remained  without  any  change,  which  fnews  that 
fulphur  prevents  the  bad  effects  of  the  quiekfilver.  In  the 
7th  experiment  the  effedt  of  the  quiekfilver  was  deftroyed, 
on  account  of  the  water  by  which  it  was  covered. 

The  experiments  8,  9,  and  10,  prove  that  the  quiekfilver, 
when  mixed  with  earth  or  water,  or  when  itftands  in  contadt 
with  the  roots  of  plants,  is  in  no  manner  prejudicial  to  them. 

The  11th  experiment,  which  we  repeated  feveral  times, 
fhewed  us  that  the  oxyd  of  quiekfilver,  placed  in  contadt 
with  the  roots  of  a  plant,  is  deftrudtive  to  it.  This  oxyd, 
however,  «did  not  produce  the  fame  effedt  when  it  wras  placed 
as  the  metallic  quiekfilver,  near  to  the  plant;  as  was  proved 
by  the  12th  experiment,  in  which  the  plant  did  not  expe¬ 
rience  the  leall  change. 
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In  the  15th  experiment  the  plants  were  not  in  the  leafl 
&ffe£ted  by  the  different  oxyds ;  which  proves  that  plants, 
like  animal s,  feem  capable  of  being  accuftomed  to  things 
pernicious  to  them,  provided  they  begin  at  infancy.  The 
beans  planted  in  earth  mixed  with  the  oxyd  of  quickfilver 
grew  up,  but  fo  weak  and  hunted  that  they  could  Scarcely 
be  known.  Thofe,  however,  which  had  been  planted  at  the 
fame  time  as  the  former  in  a  mixture  of  earth  and  the  oxyd 
of  lead,  (hot  up  as  ufual,  and  exceeded  them  in  (Irength  and 
Weight  more  than  four  times. 

In  thefe  refearches  We  were  at  great  pains  to  make  feme 
comparative  experiments,  and  we  found  that  the  plants  in 
thofe  Where  no  quickfilver  was  employed,  lived  a  confider* 
able  time  in  a  ftate  of  perfect  vegetation.  Thefe  refults  we 
give  merely  as  fadls,  without  attempting  at  prefen t  to  ex¬ 
plain  them.  A  confiderable  quantity  of  quickfilver  placed 
in  a  very  confined  atmofphere  may  be  equally  pern  cious  to 
animal  exiftence,  as  we  think  ourfelves  authorised  to  infer 
from  feyeral  experiments,  the  courfe  of  which  the  late  feafon 
of  the  year  obliged  us  to  fufpend,  and  from  which  it  appears 
that,  in  one  point  of  view,  things  hurtful  to  animals  are  hurt¬ 
ful  alfo  to  plants. 


VIII.  Ovfervations  on  Animal  LleBricity ;  being  the  Subjlancd 
of  two  Letters  from  A.  Volta  to  Frofeffor  Gren. 

[Concluded  from  Page  68.] 

iT HE  very  confiderable  difference  in  regard  to  the  quan¬ 
tity  of  effedf  in  the  before-mentioned  experiments  already 
(hews,  that  if  the  e’e&ric  ftream  excited  by  contact  is 
ffrongeft  towards  a  certain  metal,  when  that  metal  is  placed 
between  a  certain  fluid  on  the  one  fide,  and  another  fluid  on 
the  other,  there  are  Other  fluids  which  produce  a  greater 
effect  with  another  kind  of  metal ;  fo  that  it  will  be  necei- 
fiary  to  difeover  by  experiment  the  particular  arrangement  of 
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conductors  Anted  to  each  metal,  in  which  the  fluids  or  con¬ 
ductors  of  the  fecond  clafs  muft  be  difpofed  according  to 
their  a&ivity.  I  have  paid  great  attention  to  this  circum- 
ftanee,  and  have  formed  feveral  tables,  which  I  fhall  publifh 
as  foon  as  f  have  brought  them  to  perfe&ion. 

I  {hall  here;  however,  only  obferve,  that  in  order  to  clafs* 
in  fome  manner,  the  innumerable  different  moift  conductors 
of  this  kind,  I  diftinguifh  them  into  aqueous,  fpiritous,  mu¬ 
cous,  and  gelatinous,  faccharine,  faponaceous,  faline,  acid., 
alcaline,  and  fulphurous  (livers  of  fulphur)  liquids ;  that  I 
make  fubdivi lions  in  the  acids  down  to  the  belt  known 
limple  mineral  acids,  (as  I  find  in  this  refpeCt  great  diffe¬ 
rence  between  the  nitrous  and  the  muriatic  acids,)  compre¬ 
hending  the  principal  vegetable  acids  and  the  acid  of  galls  * 
and  do  the  fame  in  regard  to  the  faline  fluids,  according  as 
they  are  folutions  of  neutral  halts,  earthy  falts,  and  particu¬ 
larly  metallic  falts. 

When  it  can  be  determined  in  what  order  all  thefe  kinds 
ol  fluids  follow  each  other,  in  regard  to  the  power  in  quef- 
tion,  for  the  metal  A,  and  another  for  the  metal  B,  &c.,  we 
fhall  then  be  in  a  condition  to  determine  what  place  mull  be 
afligned  to  a  great  number  of  other  heterogeneous  fluids, 
whether  mineral,  vegetable,  or  animal,  which  belong  to  fe¬ 
veral  ot  the  above  claffes.  In  general,  the  order  for  the 
greater  part  of  the  metals  hitherto  obfexved  is  as  follows  : 
i  A,  pure  water ;  2d,  water  mixed  with  clay  or  chalk,  (which 
{hews  a  pretty  different  effect  when  the  before-mentioned  ex¬ 
periment  is  made  with  two  glafles,  a  bow  of  tin  or  zinc,  and 
a  properly  prepared  frog,  which  has  a  fuffleient  degree  of  vi- 
tality) ;  3d,  a  lolution  of  fugar;  4th,  alcohol;  5th,  milk; 
6th,  mucilaginous  fluids ;  7th,  animal  gelatinous  fluids; 
6th,  wine;  9th,  vinegar,  and  other  vegetable  juices  and 
acics;  10th,  ialiva;  1  ith,  mucus  of  the  nofe  ;  13th,  blood; 
13th,  brains;  14th,  foliation  of  fait;  15th,  foap  fuds;  16th, 
chalk  water;-  17th,  concentrated  mineral  acids ;  1 8th,  ftrong 
alcaline  leys ;  19th,  alcalineJluids ;  20th,  livers  of  fulphur. 

With, 
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\V  ith  Tome  metals  there  is,  however,  a  confiderable  deviation 
from  this  order,  in  regard  to  livers  of  lulphur,  alcaline  fluids, 
and  the  nitrous  and  faline  acids. 

As  to  the  metals,  which  in  their  pofition  between  thefe 
difterent  fluids  are  more  or  lefs  proper  for  the  eledric  died 
in  queftion,  I  have  found  in  general  that  tin  exceeds  all 
others,  and  that  fllver  is  the  word ;  except  when  one  of  the 
fluids  betwixt  which  the  fllver  is  placed  is  water,  or  any 
other  aqueous  condudor,  and  the  other  liver  of  fulphur:  in 
this  cafe  fllver  far  exceeds  zinc,  and  even  tin.  Iron  alfo 
produces  a  much  greater  effed  than  any  other  metal,  when 
it  is  in  contad,  on  the  one  fide,  with  mere  water  or  an  aque¬ 
ous  condudor,  and  on  the  other  with  the  nitrous  acid,  were 
it  even  only  a  drop.  The  excitement  occafioned  in  both 
cafes  is  wonderful ;  lince  it  exceeds,  as  I  have  already  re¬ 
marked,  that  produced,  according  to  the  ufual  method,  by 
means  of  a  double  metallic  bow,  even  of  difterent  metals,  as 
zinc  and  fllver,  applied  to  condudors  of  the  fecond  clafs  of 
the  fame  kind.  It  is  fufficiently  ftrong  and  powerful  to  pro¬ 
duce  convulfive  movement  in  a  half-prepared  frog,  the  bowels 
el  which  have  not  been  taken  out,  when  one  of  the  two  moift: 
condudors  is  a  concentrated  alcaline  folution,  and  the  metal 
placed  between  them  is  zinc,  or  rather  tin.  With  other 
metals  and  other  fluids  you  can  feldom  produce  convulfions 
in  a  frog,  if  it  be  not  perfedly  prepared,  or  at  lealb  em¬ 
bowel  led. 

The  reader  will  readily  perceive,  that  when  a  bow  of  one 
and  the  fame  metal  touches  with  both  its  ends  the  fame  kind 
of  faline  water,  the  fame  acid,  the  fame  alcaline  fluid,  &c.  an 
eledric  ftream  will  not  take  place,  as  happens  alfo  when  it 
touches  on  each  fide  merely  water:  in  that  cafe  two  oppofite 
adions  are  oppofed  to  each  other,  and  keep  each  other  in 
equilibrium.  That  thefe  contrary  powers,  however,  may  be 
in  perfed  equilibrium,  it  is  neceftary  that  the  fluids  applied  to 
both  ends  of  the  homogeneous  metalline  bow  be  exadly  of 
the  fame  kind  and  of  the  fame  ftrength.  For  this  reafon  the 
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mod  careful  attention  and  a  certain  dexterity  are  required 
in  order  to  enfure  fuccefs  to  the  experiment,  which  I  have 
often  performed  to  the  great  aftomfhment  of  the  fpectators, 
and  which  any  one  may  repeat  as  was  done  by  my  friend 
Humboldt.  That  philofopher  has  already  publiftied  fome  of 
the  moll  ftriking  and  decifive  of  thefe  experiments  in  his  fe, 
cond  letter 5  and  I  (hall  here  give  a  more  particular  account 
of  them. 

Having  placed  a  completely  or  only  halffprepared  frog  as 
ufual  in  two  glaffes  of  water,  take  a  very  clean  bow  of  lilver 
(it  will  be  beft  when  it  has  been  waftied  with  water  from  the 
glaffes),  and  immerfe  both  ends  of  it  at  once,  or  the  one  after 
the  other,  in  the  glaffes,  no  agitation  of  the  frog  will  be  oc- 
cafioned.  Repeat  the  experiment,  after  you  have  daubed  over 
one  end  of  the  bow  with  the  white  of  an  egg,  liquid  glue, 
faliva,  mucus,  blood,  a  folution  of  tartar,  or  any  other  fluid 
or  condiuShna  fubftance  fufficiently  different  from  pure  watei, 
Jftrft,  immerfe  the  pure  end,  or  that  moiftened  merely  with 
water,  in  the  water  of  one  of  the  glaffes  3  and  afterwards  the 
other  end,  daubed  over  with  the  above  fubftances,  in  the 
water  of  the  other  glafs  ;  you  will  then  infallibly  produce  a 
convulflve  movement  in  the  frog,  and  feveral  times  in  fuc-? 
ceffion,  it  you  draw  out  the  bow  and  again  immerfe  it  until 
nothing  more  of  the  above  fubftances  is  left  adhering  to  the 
metal,  or  until  the  metal,  with  its  ends  in  both  the  glaffes, 
touches  only  pure,  or  nearly  pure,  water.  Daub  both  the 
above  fubftances  uniformly  over  both  ends  of  the  bow,  and 
immerfe  them  at  the  fame  time  in  both  the  glaffes  of  water, 
and  no  convulfions  will  arife.  They  will  often  be  produced 
in  newly  prepared  and  highly  irritable  frogs,  when  the  faline 
fluid,  or,  in  general,  the  fub'ftance  with  which  the  two  ends 
of  the  bow  are  daubed  over,  is.  not  perfectly  the  fame,  or 
when  the  fubftance  at  the  one  end  is  more  diluted  than  at 
the  other,  &c.  Waft  and  clean  carefully  the  one  end  ot  the 
bow,  daub  over  the  other  more  or  lefts,  and  convulfions  will 
be  again  produced  as  foon  as  the\ircie  is  made  complete  by 
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the  doable  immerfion  of  the  bow.  Clean  both  ends  com¬ 
pletely,  and  no  agitation  will  arife,  as  in  the  firft  experiment. 

For  comparative  experiments  of  this  kind  I  would  recom¬ 
mend  vifeous  fluids  or  fubftances  rather  than  faline,  becaufe 
the  latter  are  too  foon  diflolved  in  the  water.  It  oftimes  hap¬ 
pens  that  tjre  convuldons  of  the  frog,  when  it  is  completely 
prepared  and  highly  irritable,  take  place,  though  both  ends 
of  the  metallic  bow  are  daubed  over  with  the  fame  kind  of 
faline  fluid.  The  caufe  of  this  is,  that  when  one  end  is  inl¬ 
ine  r  fed  in  the  water  after  the  other,  (and  it  may  be  eafily 
leen  that  it  is  impoffible  to  do  fo  in  a  moment  with  fufficient 
accuracy,)  the  one  end  of  the  bow  lofes  a  portion  of  its  faline 
fub fiance  fooner  than  the  other,  or  at  leaf!  the  adhering  part 
is  more  diluted  by, the  water,  fo  that  the  fluid  witli  which 
both  ends  have  been  daubed  over  is  no  longer  the  fame. 

For  thefe  experiments  I  would  alfo  recommend  filver,  as 
a  metal  whch  is  lefs  liable  than  others  to  be  attacked  and 
changed  by  faline  and  other  liquids.  Tin,  lead,  copper,  and 
in  particular  iron,  are  more  fufceptible  of  lading  variations ; 
fo  that  bows  of  thefe  metals,  and  of  iron  above  all,  retain  for 
a  long  time  the  power  of  producing  convullions  in  a  newly 
prepared  and  highly  irritable  frog,  even  when  both  the  ends 
of  the  bow  are  immerfed  in  two  glades  of  water,  although 
the  places  of  the  metal,  attacked  by  any  of  the  faline  fluids, 
have  been  carefully  wadied  and  cleaned.  A  fuperficial  alte¬ 
ration  in  the  metal  is  fufficient  to  produce  this  change,  as 
may  be  eafily  feen.  Thefe  variations  often  fhew  themfelves 
to  the  eye  by  a  yellow  blackidi  fpot,  &c.  which  it  is  difficult 
to  remove.  I  do  not  here  fpeak  of  lading  variations,  that 
proceed  to  a  greater  depth,  which  can  be  produced  in  the 
end  of  the  nVetallic  bow,  and  particularly  in  iron,  when  its 
hardnefs  is  changed  ;  a  procefs-by  which  fuch  a  bow  can  be 
rendered  capable  of  producing  not  only  convuldons  in  frogs, 
but  alfo  a  particular  fenfation  on  the  tongue,  and  light  before 
the  eyes,  if  both  its  ends,  made  perfectly  clean,  are  only 
brought  into  contact  with  pure  water,  Thefe,  and  many 
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other  experiments  of  the  like  kind,  form  the  chief  fubject  of 
my  firft  letter  to  the  Abbe  Vaflali,  Profeflbr  of  Natural  Phi- 
lofophy  at  Turin,  written  in  the  beginning  of  the  year  1794, 
and  afterwards  publifhed  with  the  other  in  Brugnatelli’s 
Journal. 

If  diver  be  lefs  expofed  to  be  attacked  by  faline  and  other 
fluids  (except  by  liver  of  fulphur,  which  inftantaneoufly 
renders  it  black) ;  if  it  be  lefs  fufceptible  of  confiderable  and 
lafting  variations,  and  has  therefore  this  advantage  over  other 
metals,  that  it  is  liable  to  fewer  irregularities ;  tin,  on  ac¬ 
count  of  its  greater  a&ivity,  that  is,  the  ftrength  of  the  efledts 
which  it  produces  by  being  brought  into  contact  with  almoft 
all  moift  conductors,  as  I  have  already  obferved,  is  to  be 
preferred  to  {ilver,  and  in  a  certain  degree  to  all  other  metals. 
The  experiment  I  have  already  defcribed  with  a  tin  bafon 
filled  with  an  alcaline  fluid,  and  held  in  the  hands  moiftened 
with  water,  by  which  an  acid  fenfation  is  excited  on  the 
tongue  when  brought  into  contaCl  with  the  above  fluid,  is 
a,  proof  of  it ;  for  it  would  be  vain  to  expeCt  a  like  effeCI 
from  a  bafon  of  lead,  iron,  or  copper,  and  much  more  fo 
from  one  of  fiver.  With  the  latter  it  would  be  obtained 
only  when  it  contained  liquid  liver  of  fulphur;  and  in  that 
cafe  the  acid  tafte  would  be  pretty  ftrong. 

The  electric  fluid  is  excited  alfo  with  the  greateft  flrength 
and  activity,  when  the  metal  is  tin,  between  water  and  a  faline 
fluid :  but  it  will  be  excited  with  fill  greater  energy  to  pro¬ 
duce  an  acid  ienfation  on  the  tongue  when  the  tin  is  between 
water  and  an  infipid  mucilaginous  fluid ;  or  when  the  expe^ 
nment  is  made  with  a  tin  bafon  filled  with  a  folutiqn  of  gum, 
liquid  glue,  white  of  an  egg,  &c-  The  other  metals,  in  like 
cn cumfiances,  produce  fome  efleCI,  but  much  weaker:  fiver 
pioduces  the  weakeft,  except  with  liver  of  fulphur,  as  I  have 
already  obferved. 

A  like  experiment,  which  I  made  three  years  ago,  and 
exnfifited  to  various  perfons,  not  with  two  different  fluids 
and  one  metal,  as  in  that  above  defcribed,  but  contrariwife, 
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%ith  two  metals  of  a  different  kind  and  a  fluid,  is  already 
known.  I  took  a  bafon  of  tin  (one  of  zinc  is  better),  placed 
it  on  a  filver  hand,  and  filled  it  with  water.  When  any  of  the 
perfons  in  company  applied  the  tip  of  his  tongue  to  the  wa¬ 
ter,  he  found  it  perfectly  taftelefs  as  long  as  he  did  not  touck 
the  filver  (land  ;  but  as  foon  as  he  laid  hold  of  the  hand,  and 
grafped  it  in  his  hands  well  moiftened,  he  experienced  on 
the  tongue  a  very  perceptible  and  pretty  hrong  acid  talte.  This 
experiment  will  fucceed,  though  the  ehebt  is  proportionably 
weaker,  with  a  chain  of  leveral  perfons  who  hold  each  other’s 
hands,  after  they  have  been  moiftened  with  water,  while  the 
firft  applies  the  tip  of  his  tongue  to  the  water  in  the  bafon, 
and  the  daft  lays  hold  with  his  hands  of  the  filver  hand. 

If  thefe  experiments,  in  regard  to  the  take  excited  on  the 
tongue  by  the  action  of  two  different  metals,  are  ftriking,  the 
others,  in  regard  to  the  take  excited,  modified  and  changed 
by  one  metal  between  two  different  fluids,  are  no  lefs  fo,  and 
they  are  alfo  newer.  They  are  kill  intereking  on  this  ac¬ 
count,  that  they  difcover  to  us  the  caufe  of  that  take  often 
perceived  in  water  and  other  liquids,  which  is  more  or  lefs 
confiderable  or  various  when  drunk  from  veffels  of  metal, 
and  particularly  of  tin.  When  the  outer  extremity  of  the 
veffel  is  applied  to  the  under  lip,  rendered  moik  by  the  faliva, 
and  the  tongue  is  extended  fo  as  to  be  in  contact  with  the 
water,  beer,  wine,  &c.  in  the  veffel,  or  when  the  tongue  is 
bent  as  is  done  in  drinking,  is  there  not  then  a  complete  cir¬ 
cle,  and  is  not  the  metal  between  two  more  or  lefs  different 
liquids,  that  is,  between  the  faliva  of  the  under  lip  and  the 
liquor  in  the  cup  or  veffel  ?  A  ffronger  or  weaker  electric 
kream  muk  thereby  be  oceahoned  according  as  the  fluids 
are  different — a  ftream  which  will  not  fail  in  its  way  to 
affedt  the  fenfible  organs  of  the  tongue  in  the  laid  circle- 

Befldes  the  two  methods  already  confidered,  of  producing' 
an  electric  current,  that  is,  by  means  of  one  or  more  moik 
conductors,  or  conductors  of  the  fecond  clafs,  placed  be¬ 
tween  two  different  metals  or  conductors  of  the  fint  clafs  ; 
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or  contrariwife  by  means  of  a  conductor  of  the  firft  clafs 
placed  between  two  of  the  fecond  clafs,  alfo  different ;  there 
is  {fill  a  third  method  of  exciting  the  eleCtric  fluids  though  in 
a  degree  fo  much  weaker  that  it  is  fcarcely  capable  of  caufing 
convulfions  in  a  perfectly  prepared  frog,  in  which  there  is 
Hill  a  ftrong  degree  of  vitality.  This  new  method  coniifts  in 
forming  the  circle  of  three  different  conductors,  all  of  the 
fecond  ciafs,  without  the  intervention  of  one  of  the  firft  or 

a  metal  one.  Some  think  they  find  in  this  method  a  ftrong 

* 

objection  againft  my  principle. 

Fig.  20.  reprefents  this  third  method  compared  with  the 
other  two*.  In  the  experiments  of  Profefior  Valli,  refpcCt- 
ing  which  fo  much  noife  has  been  made  without  any  reafon, 
t  reprefents  the  leg  of  the  frog,  and  particularly  the  hard  ten¬ 
dinous  part  of  the  Muf cuius  gajlrocnemius  ;  m  the  rump  or 
the  mufcles  of  the  back,  or  the  ifchiatic  nerves,  to  which  the 
faid  tendinous  parts  are  applied;  and  a  the  blood,  or  the  vif- 
cous  faponacequs  or  faline  fluid,  applied  to  the  point  of 
contaCt. 

I  have  fully  defcribed  this  new  method,  where  no  melal  is 
ufed,  in  my  third  and  fourth  letter  to  Profefior  Vaflali,  writ¬ 
ten  in  the  autumn  and  winter  of  the  year  1795 .  I  have  there 
fhewn,  that  thefe  new  faCts,  far  from  altering  my  ideas  and 
principles,  ferve  rather  to  eftablifh  them  ;  and  that  they  ren¬ 
der  more  general  the  principle  that  the  conductors,  by  hete¬ 
rogeneous  contaCt,  that  is  of  two  different  from  each  other, 
become  exciters  of  eleCtrieity,  and  confirm  the  beautiful  law 
arifinp-  from  it,  that  to  produce  an  eleCtric  ftream  the  cir- 
cle  muft  neceffarily  be  formed  of  three  different  conductors. 
You  now  fee  in  what  the  whole  fecret,  the  whole  magic  con- 
ftfts ;  and  that  it  depends  not  merely  on  metals,  as  might 
have  been  believed,  but  on  all  the  different  conductors.  As 
long  as  we  adhere  to  thefe  principles,  it  will  be  eafy  to  ex¬ 
plain  all  the  before-mentioned  experiments  without  being 
p educed  to  the  neceftity  of  having  recourfe  to  any  imaginary 

*  See  PUte  I,  (m  the  preceding  Number  J 

principle* 


Method  of  manufaBuring  CryfalJfed  Verdigrife.  ijx 

principle,  or  any  peculiar  and  aCtive  ele&ricity  of  the  organs. 
By  their  afti dance  you  will  be  enabled  to  invent  new  experi¬ 
ments,  and  to  fore  tel  the  refult  of  them,  as  I  have  feveral 
times  done,  and  Hill  do  daily.  If  you,  however,  abandon 
thefe  principles,  you  will  find  nothing  but  uncertainty  and 
contradiction,  and  the  whole  will  be  an  inexplicable 
problem. 


IX.  On  the  Method  of  manufaBuring  Acetat  of  Copper ,  Cry- 
Jials  oj  Venus  3  or  Cryjlaliifed  Verdigrife.  By  J.  A.  Chap- 

TAL.* 

Crystals  of  Venus  were  for  a  long  time  manufactured 
in  Holland,  but  at  prefent  they  are  manufactured  at  Mont¬ 
pellier,  with  a  degree  of  perfection  which  renders  them 
preferable  to  thole  of  any  other  country.  The  procefs 
molt  generally  employed  confifis  in  diftolving  verdigrife  in 
vinegar,  and  evaporating  the  folution  to  a  pellicle  to  obtain 
the  cryftals.  The  vinegar  ufed  is  nothing  elfe  than  four 
vinaffe  (fpoilt  wine)  diftilled.  In  every  manufactory  there 
is  therefore  an  alembic,  in  which  this  weak  kind  of  vinegar 
is  continually  diftilled. 

This  diftilled  vinegar  is  put  into  a  kettle,  where  it  is  boil¬ 
ed  on  the  verdigrife.  After  faturation  the  folution  is  left  to 
clarify,  and  then  poured  intoanother  kettle  of  copper,  where 
it  is  evaporated  to  a  pellicle.  Sticks  are  then  immerfed  into 
it,  and  by  means  of  forne  pack-thread  are  tied  to  wooden 
bars  which  reft  on  the  edge  of  the  kettle.  Thefe  fticks  are 
about  a  foot  long,  and  are  fplit  crofs-wife  nearly  two  inches 
at  the  end,  fo  that  they  open  into  four  branches,  kept  at 
about  the  diftance  of  an  inch  from  each  other  by  fmall  pegs. 
The  cryftals  adhere  to  thefe  fticks,  and  cover  them  entirely, 
forming  themfelves  into  groups  or  clufters,  which  prefent 
on  all  Tides  perfeCt  rhombs  of  a  very  lively  dark  blue  colour, 

*  From  the  Annate  $  de  ChimiC)  No,  75. 
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Each  clutter  weighs  from  five  to  fix  pounds,  Thefe  cryfials, 
when  broken,  exhibit  on  their  fracture  a  brilliant  agreeable 
green,  inclining  a  little  to  blue. 

Three  pounds  of  moift  verdigrife  are  necefifary  to  make  a 
pound  of  cryfials.  The  indifiolved  refiduum  is  rejected  as 
nfelefs.  Analyfis,  however,  having  proved  to  me  that  a  • 
great  deal  of  copper  in  a  metallic  hate,  or  weakly  oxy dated, 
kill  exifts  in  it,  I  difpofed  boards  in  the  form  of  a  ftage 
around  the  manufactory  of  C.  Durand,  and,  forming  Itrata 
of  about  two  inches  in  thicknefs  with  thefe  remains,  I  loon 
faw  them  covered  with  an  efflorefcence  of  verdigrife.  I  took 
care  to  moiften  them  from  time  to  time  with  vinegar,  todif- 
iblve  the  verdigrife  as  foon  as  a  fufficiently  ftrong  efflo- 
refcence  was  formed,  and  they  were  again  difpofed  in  ftrata 
to  proceed  as  before,  in  order  that  I  might  derive  as  much 
advantage  from  the  refiduum  as  I  fhould  find  convenient. 

There  are  fome  manufactories  of  the  cryfials  of  Venus 
where  the  verdigrife  is  prepared  by  means  of  vinegar  diftilled 
accord i no’  to  the  method  followed  at  Grenoble,  which  is 

O  i 

well  underftood.  All  the  operations  tend  to  the  fame  end, 
which  is  the  folution  of  the  copper  in  the  acetous  acid  ;  and 
the  puritv  of  the  materials  renders  it  certain  that  there  will 
be  no  refiduum  or  lofs.  But  however  fimple  may  be  the 
procefs  for  manufacturing  cryftallifed  verdigrife,  the  high 
price  at  which  it  is  fold  makes  it  to  be  much  wifihed  that  it 
could  be  thill  rendered  more  fo.  I  made  fome  experiments  for 
that  purpofe;  but  at  prefent  I  (ball  confine  myfelf  to  a  Ihort 
view  of  my  refults.  We  muft  fet  out  from  the  principle,  that 
the  acetous  acid  does  not  attack  copper  in  the  fiate  of  a  me¬ 
tal,  and  that  it  cannot  effect  a  folution  of  it  but  when  re¬ 
duced  to  an  oxyd.  Thequefiion  then  will  be  to  difeover  the 
means  of  oxydatmg  it  in  an  economical  manner, 

lit,  I  expofed  the  plates  of  copper  to  the  gazeous  emana¬ 
tions  of  the  oxygenated  muriatic  acid  in  large  glafs  receivers, 
conneCted  together  in  the  manner  of  adoptOrs,  to  which  I 
Titled  a  retort  from  which  the  acid  was  di  (engaged. 

2d,  I  took 


CryjJalTifcd  Verdi grfe .  1 73 

I  took  a  large  earthen  jar  of  Provence,  well  glazed, 
capable  of  containing  two  hundred  (French)  pints  of  water, 
buried  it  one  half  in  a  ftratum  of  very  warm  dung  in  full 
decompofttion,  and  having  put  fome  manganefe  in  the  bot¬ 
tom  of  it,  and  adapted  to  it  a  ftraight  glafs  tube  which, 
reached  from  the  mouth  to  the  bottom,  I  filled  the  jar  with 
plates  of  copper  {lightly  rolled,  in  order  that  they  might  not 
touch  each  other  but  in  fome  points.  I  then  made  to  pals 
into  the  bottom  of  the  jar,  by  means  of  the  tube,  the  neeef- 
fary  quantity  of  the  muriatic  acid,  and  immediately  clofed 
the  upper  aperture  with  a  luted  covering.  Two  days  after 
thefe  plates  were  entirely  crufted  over  with  a  grcenifh  oxyd, 
which  detached  itfelf  in  duft  and  in  fcales  :  I  feparated  of  it 
two  pounds  ten  ounces.  This  oxyd,  lefs  lively  than  that  of 
the  common  verdigrife,  is  foluble  in  vinegar :  and  this  me¬ 
thod  may  then  be  employed,  with  fome  advantage,  to  form 
the  acetat  of  copper ;  hut  it  cannot  fupply  the  place  of  the 
acetous  verdigrife  either  in  painting  or  dyeing. 

3d,  1  formed  iulphat  of  copper  by  pouring,  upon  plates  of 
copper  brought  to  a  red  heat  in  a  crucible,  about  a  third  in 
weight  of  pounded  fulphur.  This  fulphure,  exceedingly  fri¬ 
able,  pulverifed  and  expofed  to  a  pretty  violent  heat  for  four 
or  five  hours,  left  a  grey  powder,  eafily  attacked  by  the  ace¬ 
tous  acid.  That  which  I  digefted  at  a  heat  above  a  gentle 
temperature,  gave,  by  evaporation,  a  conftderable  quantity 
of  very  blue  and  beautiful  cryftals  of  acetat  of  copper,  and  a 
ftratum  of  true  fulphat  of  copper  of  a  pale  blue  and  without 


cryftals. 

4th,  I  faturated  diftilled  acetous  acid  with  oxygenated 
muriatic  acid  gas.  This  acid,  di gelled  cold  on  the  copper* 
diftbived  it  in  part;  but  it  formed  a  beautiful  micaceous  leafy 
white,  which  had  no  relation  with  the  acetat.  Copper  ex¬ 
pofed  to  the  vapour  of  this  acetous  acid,  faturated  with  oxy* 
genated  muriatic  acid  gas,  becomes  covered  with  very  bril¬ 
liant  fmall  cryftals  of  a  bright-blue  colour,  fome  of  which 
«ire  tranfparent  and  white.  Thefe  cryftals  prcfented  long 
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fquare  pyramids,  effiorefced  in  the  air,  and  had  none  of  tiie 
charadters  of  the  acetat  of  copper. 

5th,  The  acetous  acid,  diRilled  feveral  times  on  the  oxyd 
ef  manganefe,  attacks  copper  and  diiiblvcs  it,  but  too  weakly 
and  in  too  fmall  quantity  for  me  to  recommend  this  method* 
6th,  The  acefcite  oflcad  poured,  upon  a  folution  of  the  ful- 

1  ( 

phat  of  copper  immediately  produces  a  decompofition  from 
which  there  refults  fuiphat  of  lead,  which  precipita  es  itfelf 
in  a  little  time;  and  acetat  of  copper,  which  remains  info- 
lution.  By  decanting  the  latter,  and  evaporating  it  to  a  pel¬ 
licle  in  a  copper  kettle,  you  will  obtain  beautiful  cryftals  of 
Venus*  If  you  wafh  well  the  fuiphat  of  lead,  and  prepare 
It  to  be  employed  in  painting,  as  white  lead,  this  laft  procefs 
may  become  very  advantageous. 

Cryftallifed  verdigrife  is  in  great  requeft  for  painting  and 
varnifhing,  to  which  it  fupplies  lively  and  durable  colours. 
Chemifts  obtain  from  it  by  diftillation  that  acid,  the  fmell 
of  which  is  very  penetrating,  called  radical  vinegar  and  alfo 
acetic  acid. 


X.  An  Attempt  to  determine  the  true  Form  and  necejfary 
Angles  of  Weather  that  ought  to  he  given  to  Fanes  of  a 
Vertical  Windmill  as  they  recede  from  the  Centre ,  left 
undetermined  by  Mr.  Smeaton.  By  Richard  Hall 
Gower,  in  the  Sea  Service  of  the  Honourable  Eajl  India 
Company 


On  reading  Mr.  Smeaton’s  Experiments  to  difcover  the 
proper  Conftrudtion  of  Windmill  Vanes,  read  before  the 
Royal  Society  the  31ft  of  May  and  the  14th  of  June  1759* 

I  was  forry  to  find  that  millwrights  had  hitherto  been 
without  any  fixed  principle  wherewith  to  give  the  vanes  of 
vertical  windmills  their  proper  degree  of  weather. 

If  it  were  required  to  determincxhy  calculation  the  number  ' 


*  Communicated  by  the  Author. 


Vanes  of  a  Vertical  Windmill . 

©f  tarns  that  would  be  made  in  a  given  time  by  a  ventilator 
in  a  window,  the  fly  of  a  fmoke-jack,  or  the  vanes  of  a  ver¬ 
tical  windmill,  with  a  given  velocity  of  wind,  we  muft  con- 
lider  each  vane  as  a  fpiral  curve  $  for  fuch  a  vane,  when 
{frock  by  a  relifting  fluid,  muft  of  neceffity  pafs  through  a 
triangular  fpace,  of  which  the  fpread  of  the  extremity  of  the 
vane  forms  the  bafe,  in  the  time  that  the  wind  paffes  through 
the  depth  of  the  vane :  therefore,  fricftion  and  gravity  being 
out  of  the  queftion,  a  fly  of  one  vane  will  pafs  round  as  quick 
as  a  fly  with  any  greater  number. 

Some  years  back  I  made  a  number  of  experiments  upon 
fpiral  flies  moving  in  water,  to  prove  what  number  of  turns 
the  fpiral  would  actually  make  in  pafling  through  a  certain 
fpace  in  the  direction  of  its  axis ;  and  I  can  with  confidence 
after t,  that  (if  the  fpiral  be  nicely  made,  and  be  fuch  as  flia.ll 
be  generated  by  a  radius  moving  angular,  and  at  the  fame 
time  perpendicular  to  the  plane  of  its  angular  motion*)  the 
revolutions  it  will  make  in, pafling  through  a  certain  fpace 
of  water  in  the  direction  of  its  axis,  will  admit  of  calculation ; 
hut  that,  if  the  flies  deviate  from  a  fpiral,  the  revolutions 
are  not  to  be  calculated  with  exaBnefs ,  being  ever  lefs  than 
the  perfect  fpiral  will  perform.  Wind  is  a  fluid  in  fome  re- 
fpefits  fimilar  to  water,  particularly  when  applied  to  the  pre- 
fent  purpofe  ;  therefore,  vanes  which  are  to  be  turned  by  its 
power,  ought  to  be  jpirals ,  for,  if  not ,  they  will  ever  perform 
lefs. 

For  the  purpofe  of  elucidating,  in  the  moft  clear  and  Ample 
manner,  the  truth  of  the  principle  aflerted,  I  caufed  a  vane, 
or  fly,  to  be  made.  This  vane  is  reprefented  by  fig.  i,  pi.  IV, 
The  vane  moves  round  upon  the  pillar  AB,  which  is  fixed 
upright  in  a  ftand.  The  part  of  the  pillar  above  the  fly  is 
fquare ;  this  carries  the  brafs  arm  CG,  which  may  be  moved 
up  and  down  the  pillar,  parallel  to  itfelf,  without  revolving. 

*  This  conftrudtion  might  be  otherwife  exprefTed,  thus:  A  fpiral  ge¬ 
nerated  by  the  circular  motion  of  a  radius,  and  of  a  line  moving  at  right 
angles,  to  the  plane  of  the  circular  motion. 
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To  this  arm  is  fixed  the  ftraight  wires  i,  2 , 3, 4, 5?  6,  7?  which 
are  intended  to  reprefent  the  wind,  moving  parallel,  to  ftrike 
the  vanes.  To  prove  the  truth  of  the  principle,  lift  the  arm 
up  (as  in  fig.  1,)  till  the  points  of  the  wires  are  as  high  as 
the  upper  edge  of  the  vanes,  and  bring  the  upper  edge  of 
either  vane  immediately  under  the  points;  then,  by  gently 
prefling  the  arm  down,  (as  fhewn  by  fig.  2,)  it  will  be  ob-  ' 
lerved  that  the  vane  is  turned  by  all  the  points  prefling  upon 
it  at  the  fame  time ,  till  they  pafs  beyond  its  lower  edge. 
Now,  were  the  vanes  any  other  than  fpirals,  this  could  not  be 
the  cafe  ;  for,  bring  the  wires  to  th a  plane  vane  AH  (fig.  3), 
(which  may  be  fet  to  any  angle),  and  by  prefling  the  arm  down 
as  before,  it  will  be  obferved  that,  as  the  vane  turns  round,, 
the  points,  beginning  from  the  extremity,  are  quitted  by  the 
vane,  which  at  length  is  adfed  upon  by  the  point  next  the 
centre  only:  therefore  it  may  be  concluded,  that  the  wind 
would  not  continue  to  aft  uniformly  on  any  fly  or  vane  which 
is  not  eonftrudted  on  the  principles  of  a  fpiral. 

The  fpiral  vane  I,  fig.  1,  ends,  as  do  the  reft,  where  the 
angle  of  weather  (or  the  angle  which  the  vane  makes  with 
the  plane  of  its  circular  motion)  arrives  at  35°,  as  this  ad-  'jj 
inits  of  the  extremity  of  the  vane  being;  ft  ruck  by  the  wind 
with  an  angle  of  540;  which  angle,  it  is  demonftrated, 
will  produce  the  greateft  lateral  preffure.  The  fhortening 
of  the  vanes  of  windmills  is  an  objedt  of  material  moment; 
vet  I  do  not  mean  to  aftert  that  the  angle  of  35  degrees  is 
the  bell  concluding  point,  fince,  if  more  power  be  wanted, 
the  length  of  the  vanes  muft  be  extended.  The  wrood,  of 
which  1  formed  my  model,  is  preferved  at  the  back  of  the 
vanes,  (fee  the  dotted  lines  fig.  J.)  merely  to  give  a  better  idea 
of  their  weather  as  they  recede  from  the  centre.  Though  1 
the  number  of  fpiral  vanes  fhewn  are  fix,  yet  I  do  not  fay  | 
that  fix  are  fuperior  to  any  other  number;  it  being  prefumed 
that  more  vanes  on  this  principle  might  be  placed  with  ad¬ 
vantage,  provided  the  whole  area  of  the  circle  be  not  too  much  ; 
crowded,  which  would  prevent  the  free  efcape  of  the  wind. 
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The  lengthy  breadth,  and  angle  of  weather  at  the  extremity 
of  a  vane  being  given ;  to  determine  the  angles  of  weather  at 
different  diftances  from  the  centre. 

Let  AB,  fig.  4,  be  the  length  of  the  vane  ;  BC  itsLreadth; 
and  BCD  the  angle  of  weather  at  the  extremity  of  the  vane, 
equal  to  20  degrees.  With  the  length  of  the  vane  AB,  and 
breadth  BC,  conflrudl  the  ifofceles  triangle  ABC  :  from  the 
point  B  draw  BD  perpendicular  to  CB,  then  BD  is  the  proper 
depth  of  the  vane. 

Divide  the  line  AB  into  any  number  of  parts  (five,  for 
inftance);  at  thofe  divifions  draw  the  lines  iE,  2F,  3G,  and 
4H,  parallel  to  the  line  BC ;  alfo,  from  the  points  of  divi- 
fion  1,  2,  3,  and  4,  draw  the  lines  il,  2JC,  3L,  and  4M, 
perpendicular  to  iE,  2F,  3G,  See.  all  of  them  equal  in 
length  to  BD.  Join  ET,  FK,  GL,  and  HM  :  then  the  angles 
iEI,  2FK,  3GL,  and  4HM,  are  the  angles  of  weather  at 
thofe  divifions  of  the  vane  5  and  if  the  triangles  be  conceived 
to  (land  perpendicular  with  the  plane  of  the  paper,  the 
angles  I,  K,  L,  M,  and  D,  becoming  the  vertical  angles, 
the  hypothenufe  of  thefe  triangles  will  give  a  perfect  idea  of 
the  weathering  of  the  vane  as  it  recedes  from  the  centre. 

On  the  fuppofition  that  fuch  a  vane  were  infinitely  ex¬ 
tended,  let  us  confider  which  part  of  it  is  mod  applicable  to 
produce  power  with  fafety.  T  he  part  of  the  vane  next  the 
centre,  till  it  lefTens  the  angle  of  weather  to  80  or  70  degrees, 
fuflains  but  little  lateral  prefTure ;  and  when  the  weather 
arrives  at  lefs  than  20  or  10  degrees,  it  will  fuflain  no  more 
than  at  the  centre,  while,  in  the  former  cafe,  the  prefTure 
tending  to  break  the  vanes  is  very  confiderable.  If  we  confuli 
a  figure,  conftrufted  to  fhew  the  lateral  and  diredt  prefTure 
that  would  arife  from  fluids  flriking  furfaces  with  different 
degrees  of  obliquity,  I  think  it  may  be  concluded,  that  the 
■ 'part  of  the  vane  between  the  weather  of  80  and  20  degrees , 
will  produce  the  greatefl  eff'edt  with  the  leaf  danger . 
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XI.  On  the  AJfaying  of  Iron  Ores  and  Iron  Stfines  by  Fufion * 
By  Mr.  David  Mushet  of  the  Clyde  Iron  Works.  Com¬ 
municated  by  the  Author. 

A  MONGST  the  numerous  and  varied  attainments  of 
human  genius,  the  refults  obtained  in  the  practice  of  the 
art  of  fufion  are  not  the  leaft  to  (lamp  the  induftry  of  man 
with  that  full  approbation  to  which  the  molt  ardent  perfe- 
verance  has  entitled  him.  Deftitute  of  the  knowledge  of 
principle,  and  labouring  under  the  moft  violent?  prejudices, 
the  artift  has  in  all  ages  marked,  at  lengthened  intervals,  the 
coincidence  of  caufe  with  effebt :  upon  precedent  alone  he 
has  ventured  to  enlarge  his  operations,  and  flake  his  fame 
and  fortune.  To  this  chiefly  may  be  attributed  his  partial 
fuccefs ;  and  by  this  alone  can  we  account  for  the  exiftence 
of  m anu failures,  at  an  early  period  of  civilifation,  in  this 
and  in  other  countries.  Although  we  cannot  withhold  our 
applaufe  from  fuch  unremitting  induftry,  yet  the  deep-rooted 
prejudices  which  this  implicit  reverence  for  cuflom  has  fof- 
tered  are  much  to  be  regretted.  In  periods  remote  from  our 
time,  allowance  will  be  readily  granted  for  perfevering  in  a 
mode  of  practice  in  which  others  had  been  comparatively 
fuccefsful ;  now,  however,  when  inveftigation  is  abroad,  the 
foundation  of  thefe  principles  ought  to  be  tried  by  experi¬ 
ment,  as  the  only  flandard  whereby  wre  are  enabled  to  afeer- 
tain  truth  or  detect  error.  At  this  impartial  tribunal,  errors 
may  be  detected  which  corrode  the  vitals  of  our  manufacto¬ 
ries;  and  truths  which  have  hitherto  flept,  mingled  in  the 
rubbifh  of  unenlightened  tradition,  be  brought  to  full  view. 

In  our  manufk dtories,  the  juft  combination  of  art  with 
fcience  rs  what  we  can  feidom  boafl ;  in  authors  the  fame 
happy  union  of  theory  and  practice  is  alfo  markedly  defi¬ 
cient  ;  and  we  have  conftantly  to  regret,  that  the  w^ant  of 
liberality  in  the  individuals  of  the  one  clafs,  and  opportunity 
in  that  of  the  other,  prevent  us  from  feeling  the  happy  ef¬ 
fects  of  this  fo  much  deli  red  union. 
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The  procefs  of  depriving  ores  of  their  metal  by  fufion  in 
the  afTay-furnace,  and  that  part  particularly  relating  to  iron> 
which  I  mean  to  make  the  principal  fubjeCt  of  this  paper, 
lead  me  more  immediately  to  make  thefe  obfervations.  With 
the  manufacturer,  in  general,  the  ufes  and  propriety  of  the 
aftay-furnace  are  feldom  admitted,  or,  at  beft,  are  reftriCted  to 
fuch  narrow  limits  as  to  be  only  capable  of  afcertaining  the 
quantity  of  iron  contained  in  ore  or  iron-ftone.  The  che- 
mift,  on  the  other  hand,  intent  only  upon  effecting  his  ope¬ 
ration,  and  of  giving  accuracy  to  the  refult,  confines  his  ob¬ 
fervations  to  a  certain  chain  of  fcience,  and  feldom  or  never 
confiders  manufactures  as  the  ultimate  and  happy  end  towards 
which  his  labours  fhould  be  directed. 

With  whatever  deference  and  refpeCt  we  look  up  to  the 
names  of  men  celebrated  for  their  indefatigable  zeal  and  in- 
duftry  in  the  caufe  of  fcience,  and  with  whatever  fatisfa&ion 
we  reft  upon  the  refult  of  their  labours  as  to  truth ;  yet,  in 
general,  the  practical  man  feels  diffatisfted  with  the  manner 
in  which  thofe  fubjeCts  are  treated  which  come  more  imme¬ 
diately  under  his  own  obfervation. 

It  is  I  fear  with  fome  truth  that  this  charge  is  brought 
againft  that  part  of  the  arts  relative  to  the  allaying  of  iron 
ores.  We  never  find,  in  the  works  of  thofe  whofe  attention 
has  been  directed  to  this  fubjeCt,  that  the  leaf!  connected 
idea  ever  exifts  betwixt  the  alfay  and  the  blaft-furnace,  or 
that  the  agents  ufed  for  reduction  in  the  laboratory  can  in 
general  be  applied  to  works  in  the  large  way.  A  total  filence 
prevails  amongft  authors  of  this  clais,  as  to  the  various  qua¬ 
lities  of  crude  iron  which  certain  ores  and  certain  combina¬ 
tions  of  fluxes  produce  :  all  ores,  however  various,  are  re¬ 
duced  to  the  fame  complex  treatment,  and  the  operation  it- 
felf  meafured  by  minutes,  as  if  the  fulibility  of  all  the  widely 
differently-combined  ores  was  the  fame. 

The  celebrated  Bergman  even,  has  a  degree  of  complexity 
in  his  receipts  for  the  allaying  of  iron  ores,  that  feems  un- 
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worthy  of  the  fimple  elements  of  fcience.  The  following 
one  in  particular  feems  lo  poffefs  an  air  of  incongruity  even 
in  the  proportions,  only  equalled  by  the  oddity  of  the  affem- 
blage  of  mixtures  brought  forward  : 

ioo  Grains  of  the  roafted  ore,  two  parts  of  the  black 
Ci  flux,  (equal  parts  of  borax  and  nitre,)  one  part  of  tartar, 
one  of  fal-ammoniac,  one  of  fandever,  half  of  (again) 
u  borax,  half  of  glafs,  one-fourth  of  clean  foot ,  one-fourth 
iC  of  charcoal ;  the  whole  to  be  covered  with  common  fait.’' 
This  motley  affociation  of  earths,  alkalies,  and  falts,  is  re¬ 
commended  as  the  bed  flux  for  all  iron  ores.  The  author 
however  fliews,  that  the  advantages  which  it  poffeffes  are  not 
complete,  from  the  great  caution  preferibed  in  the  mode  of 
conveying  the  neceffary  degree  of  heat ;  and  the  perfe&ion 
of  the  operation  is  rendered  altogether  doubtful  by  theconfe- 
quences  which  the  overfight  of  a  few  minutes  may  occafion. 

It  cannot  be  well  reconciled  to  our  ideas  of  advancement 
in  any  art,  that  we  have  not  yet  difeovered  a  method  of  ope¬ 
ration  more  perfect  than  that  wherein  a  few  minutes  loft  or 
gained  (which  error  will  more  likely  take  place  from  the  in¬ 
equality  of  heat,  than  the  reckoning  of  time,)  make  a  varia¬ 
tion  from  truth  equal  to  i-^th  or  i-6th  of  the  whole.  The 
manufacturer  would  be  in  a  lamentable  predicament  were 
he  thus  circumftanced,  and  obliged,  by  fome  means  or  other, 
to  take  the  crude  iron  from  the  blaft-furnace  immediately 
upon  being  feparated  from  the  ores,  left  a  confiderable  por¬ 
tion  of  it  fhould  totally  difappear.  If  the  degree  of  heat  pro¬ 
duced  from  a  fmith’s  forge  was  at  all  times  the  fame,  though 
fupplied  with  fuel  of  various  natures,  and  under  different 
changes  of  temperature,  then  it  is  moft  probable  that,  by 
reckoning  Bergman’s  time  to  a  minute,  a  button  of  iron, 
accurate  in  its  refults,  might  be  obtained  from  fome  ores  by 
the  ftux  he  has  direCled  to  be  ufed.  But  I  cannot  conceive 
that  this  fhould  be  an  univerfai  confequence  :  far  lefs  can  I 
comprehend,  after  a  juft  reparation  has  been  effe&ed,  that 
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five  minutes  will  deftroy  i-ioth  of  the  produce  of  metal, 
while  the  incumbent  fluid  protects  the  furface  of  the  metallic 
button  from  the  aCtion  of  the  atmofphere. 

It  is  not,  however,  my  province  to  enter  into  a  minute 
examination  of  the  produCts  obtained  horn  the  ufe  of  fuch 
vitreous  fluxes,  which  are  always  productive  of  the  mod  oxy¬ 
genated  ftate  of  crude  iron  ;  and  the  accuracy  of  whofe  re^ 
hilts,  under  a  ftate  of  fuch  high  oxygenation,  are  always  to 
be  fufpeCted.  I  have  frequently  proved  that,  in  ufing  them, 
the  affinity  of  the  metal  was  fo  great  to  oxygen,  that  a  flight 
derangement  of  the  crucible,  which  had  thrown  the  vitrid 
fluid  from  any  point  of  the  furface,  was  immediately  attended 
by  a  rapid  deflagration,  and  a  conftderable  portion  of  the 
iron  oxydated. 

I  fhall  chiefly  confine  myfelf  to  a  communication  of  thofe 
faCts,  which  I  have  repeatedly  confirmed,  with  a  view  of  ex¬ 
tending  my  refults  and  obfervations  to  a  more  extenfive  feale. 
I  have  conftantly  confidered  the  aflay-furnace  as  capable  of 
affording  conclufions  applicable  to  the  operations  of  the 
fmeltino--furnace,  and  that  change  or  innovation  fhould  al- 
>  ways  have  the  concurring  teftimony  of  truth  to  back  them, 
though,  on  a  fmall  feale,  before  they  be  rifqued  on  one  more 
momentous  or  extenfive.  Influenced  by  fuch  motives,  I 
early  rejeCted,  as  totally  inapplicable  to  the  feale  of  rpanu- 
failure,  the  numerous  tribe  of  falts,  alkalies,  and  earths : 
thefe,  in  the  application,  are  fubj eCt  to  no  rule,  nor  guided 
by  any  immediate  object  of  general  utility,  but  are  as  arbi¬ 
trary  a9  their  authors  are  numerous.  On  the  contrary,  I 
have  dire&ed  my  endeavours  to  the  ufe  of  fuch  agents  as 
efleCt  feparation  upon  the  large  feale,  and  have  been  fortu-? 
nate  to  find  that  the  fame  fol vents,  when  properly  applied, 
are  productive  of  the  moft  perfect  and  finhhed  refults.  By 
the  Ample  application  of  Kme  or  chalk,  in  various  propor¬ 
tions,  as  a  calcareous  earth,  and  common  bottle  glafs,  in  the 
place  of  filex,  to  conftitutefufibiftty,  I  have  been  able  to  pro¬ 
duce  in  the  aflay-furnace  all  the  various  qualities  of  crude 

N  3  .  iron. 
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iron,  as  to  ftrength  and  fufibility.  In  no  cafe  has  the  refult 
of  any  aflay  been  confidered  perfect,  unleis  the  vitrid  mafs 
found  upon  the  furface  of  the  metallic  button  exhibited  a 
degree  of  tranfparency  and  purity  of  colour  little  inferior  to 
flint  glafs,  or  flightly  darkened  by  a  faint  fhade  of  azure.  In 
fuch  vitrifications,  purity  of  colour  is  the  fureft  proof  of  tne 
non-exiftence  of  iron  in  the  hate  of  a  fufed  oxyd  :  tho  fame 
degree  of  pel  lucidity  renders  it  eafy  to  detect  the  fmalleft  glo¬ 
bule  of  metal  which  by  chance  may  have  been  fufpended 
during  fufion.  In  all  experiments  where  a  juft  afifociation 
of  mixtures  has  been  prefent  to  produce  this  peculiar  fcoria, 
the  quality  of  the  iron  will  be  found  richly  carbonated,  and 
the  button  poflefling  a  fmooth,  filvery,  greafy-feel  furface.  On 
the  other  hand,  experience  has  repeatedly  fhewn,  that  when 
the  fcoria  obtained  in  aflaying  approached  not  to  the  co¬ 
lour  and  purity  of  fine  glafs,  there  remained  a  portion  of  the 
iron  ftill  unrevived,  in  the  ftate  of  a  fufed  oxyde,  conveying 
colour  and  opacity  to  the  mafs ;  that  at  certain  degrees  of 
colour,  certain  degrees  of  opacity  exifted,  and  proportionate 
quantities  of  the  metal  remained  diftufed  in  the  fcoria. 
When  the  colour  of  this  was  green,  the  quantity  of  metal 
united  was  fmall ;  but  as  the  green  deepened,  and  became 
aflociated  with  light  browns,  the  quantity  of  unrevived  iron 
was  greater,  and  became  much  increafed  as  the  fcoria  af- 
fumed  darker  browns,  or  became  totally  black :  in  fuch  in- 
ftances  I  have  found  it  contain,  upon  being  re-aflayed,  12,  per 
cent .  The  aflaying  of  iron  ores  is  fufceptible  of  another  ex¬ 
treme,  by  which  experiment  is  equally  clogged,  and  wherein 
it  is  very  difficult  to  obtain  an  accurate  refult,.  In  this  cafe 
no  perfect  button  of  metal  is  found,  but  the  portion  of  iron 
which  the  ore  contained  is  in  a  vaft  variety  of  various  fized 
globules  of  the  richeft  crude  iron,  interfperfed  in,  or  covering 
the  furface  of  a  femi-vitrified  opaque  mafs  of  fcoria,  of  a 
greyifh-blue,  mottled,  or  whitifh  colour.  The  caufes  of 
which,  and  their  ftridt  analogy  to  fimilar  refults  in  the 
hlaft- furnace,  ftiall  be  my  chief  obje&  to  explain. 
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In  a  former  paper  I  mentioned,  that  if  iron-ftones  were 
finelted  without  the  addition  of  any  other  fubftance,  the  pro^ 
du£t  in  iron  would  be  proportioned  to  the  quantity  of  lime 
contained  in  the  refpe&ive  clalfes.  We  fliall  fee  from  the 
following  experiments  how  far  this  is  confirmed  by  means 
of  the  aflay-furnace,  and  furnifh  to  ourfelves  one  important 
leflon,  How  far  the  various  mixtures  of  ores  aflfe£t  the  ope¬ 
ration  of  fm  el  ting  ? 

1  ft.  Into  a  crucible,  with  a  well- fitted  cover,  I  introduced 
875  grains  of  a  pulverifed  filiceous  iron-ftone  in  its  raw  ftate, 
and  applied  fuch  degree  of  heat  as  is  ufually  given  in  fuch 
operations.  In  twelve  minutes  I  found  that  the  iron-ftone 
was  in  perfect  fufion,  much  agitated,  and  emitting  large 
bubbles  of  ignited  gas  of  a  fiery  colour.  In  forty  minutes 
the  crucible  was  withdrawn ;  the  furface  of  the  vitrid  fluid 
ftill  continued  to  boil,  and  emit  bubbles,  though  in  leis  quan¬ 
tity.  In  this  ftate  I  introduced  a  fmall  rod  through  thefcoiia, 
and  difcovered  the  furface  of  a  button  of  metal.  1  he  mo¬ 
ment  it  came  into  contaH  with  atmofpheric  air,  a  beautiful 
combuftion  took  place;  the  metal  rofe  in  a  fpiial  form 
to  fupply  the  rapid  inflammation,  and  continued  till  the 
fcori a  (ft ill  in  fufton)  clofed  over  the  furface  of  the  button. 
When  cold,  I  found  a  perfect  formed  button  of  extremely 
oxygenated  crude  iron,  which  weighed  219  grains ;  a  pro¬ 
duce  equal  to  2^.1  per  cent,  from  th$  raw  iron-ftone.  The 
fcoria  obtained  was  of  a  fliining  black  colour,  firm  and  pon¬ 
derous,  and  weighed  402  grains;  fo  that  the  lofs  in  volatile 
matter  was  254  grains,  equal  to  29  per  cent. 

Although  this  iron-ftone  was  filiceous,  yet  I  am  convinced 
the  lofs  of  volatile  matter  would  have  been  greater,  had  not 
nearly  one-half  of  the  whole  contents  of  iron  lemaincd  in 
the  fcoria,  united  with  oxygen,  at  the  rate  of  35  per  cent. 
I  found  the  produce  of  the  metallic  button  thus  obtained 
white  as  filver,  and  prefentmg  imperfect  ladn;  the  lurface 
was  confiderably  oxydated,  efpecially  where  the  combuftion 
had  taken  effect.  . 
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2d,  I  fubje&ed  to  a  fimilar  treatment  875  grains  of  aft  ar¬ 
gillaceous  iron-ftone,  which  contained  a  ufual  proportion  of 
lime  5  the  fufion  of  this  powder  was  more  difficult  than  that  of 
the  former,  though  the  phenomena  exhibited  by  both  during 
redudtion  were  alike.  The  crucible  was  withdrawn  from  the 
furnace  in  forty  minutes  after  introduction,  and  the  furface 
of  the  button  expofed  to  combuftion  as  before.  The  de¬ 
flagration  differed  little  in  point  of  appearance  from  that 
effeded  with  the  hliceous  iron-ftone :  the  button  of  crude 
iron  was  found  oxygenated,  and  weighed  349  grains;  a  pro¬ 
duce  in  iron  from  the  raw  ftone  =  28.5  per  cent . :  the 
vitrid  mafs  was  found  to  Weigh  354  grains ;  the  lofs  of  vo¬ 
latile  mixtures  was  therefore  273  grains,  or  31  per  cent . 
The  fraCture  of  the  reomlus  now  obtained  was  {till  white, 
though  not  allied  to  any  degree  of  cryftallifation,  and  its 
furface  fmoother  and  lefs  oxy dated.  The  glafs  produced  in 
this  experiment  was  of  a  deep  brown  ffiining  colour,  in  many 
places  porous,  and  enriched  with  fine  tints  of  colouring. 

3d,  The  fame  experiment  was  repeated  upon  875  grains 
of  a  fine  calcareous  iron-ftone.  The  fufion  of  this  required  a 
violent  heat  of  feventeen  minutes,  during  which  time  the 
difengagement  of  a  gafeous  fubftance  was  moft  evident ;  in 
other  refpeCts  it  exhibited  the  fame  features,  when  in  fufion, 
as  the  two  former  :  the  degree  and  length  of  heat  conveyed 
was  nearly  the  fame ;  and  the  refult  obtained  was  a  button 
of  carbo-oxygenated  crude  iron  *  weighing  261  grains ;  a 

*  Although  in  this  experiment  a  true  paibonation  is  effected  by  means 
of  the  prefence  of  lime  alone,  yet  experience  has  never  confirmed  this  irj. 
the  large  way  ;  nor  {hewn,  after  a  juft  proportion  qf  materials  was  in  the 
furnace,  that  additional  lime  alone  conferred  any  additional  degree  of  car- 
bonation.  The  widely  different  manner  in  which  the  heat  is  excited,  and 
the  fubftances  which  are  operated  upon  expofed  to  its  a6tion,  may  account 
for  this  want  of  coincidence  of  effeCt.  It  is  the  fame  principle  that 
C.  Clouet  has  lately  ingenipufly  applied  to  tfie  fabrication  ofcaft  ftee)  from 
bar  iron.  To  the  decompofition  of  the  carbonic  acid  alone,  I  attribute 
the  advantages  derived  from  the  uftj  of  lime  in  the  manufacturing  of  crude 
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produce  in  iron  equal  to  30  per  cent,  from  the  raw  iron-ftone  ; 
fufed  earths,  now  reduced  to  an  opaque  brown  glafs  ftreaked 
with  white,  294  grains  :  Iofs  in  volatile  mixtures  3  20  grains, 
or  36.5  Per  cent. 

The  metallic  button  produced  in  this  operation  had  a 
fmooth  cryftallifed  furface;  and,  when  in  fufion,  combined 
lefs  readily  with  oxygen  offered  by  the  contact  of  atmo- 
ipheric  air,  than  did  the  former  two.  The  fradlure  was  light 
grey,  with  a  regular  diftindl  grain ;  the  mafs  of  fufed  earths 
were  difpofed  after  the  manner  of  a  cryflallifation,  in  radii, 
{hooting  from  the  circumference  of  a  minute  circle  t®  the 
extremity  of  one  larger. 

From  thefe  experiments  it  is  obvious  that  reguli  of  crude 
iron  may  be  obtained  from  the  different  claiTes  of  iron-ftones, 
of  a  refpedfable  procTtice,  without  any  addition  whatever; 
and  that  the  tendency  which  thefe  have  to  part  with  their 
iron  is  in  the  exadf  ratio  of  the  quantity  of  lime  prefent. 
The  following  ftatement  exhibits  the  difference  betwixt  the 
real  and  partial  affay  of  the  foregoing  iron-ftones. 

The  filiceous  iron-ftone,  properly  affayed,  yielded  34.5 
fer  cent.,  but  by  fufion  per  fe  only  2;  ;  leaving  in  the  latter 
method  9.5  mixed  with  the  fcoria.  Argillaceous  hone,  pro¬ 
perly  affayed,  gave  35.6,  by  fufion  per  fe  28.5  ;  leaving 
7.1  mixed  with  the  fcoria.  Calcareous  iron-ftone,  properly 
affayed,  yielded  33 .7^  by  fufion  per  fe  30;  which  left  3.7 
mixed  with  the  fcoria. 

One  reafon  may  be  advanced  why  the  Iron  produced  from 
the  calcareous  ftone  was  fo  much  more  in  proportion  than 
the  other  two  claffes :  both  the  filiceous  and  argillaceous 
buttons,  when  deprived  of  their  fcoria,  deccfmpofed  atmo- 
Ipheric  air  fo  rapidly  as  to  fuffer  a  little,  in  point  of  real 
metal,  from  the  combination  of  oxygen.  It  was  otherwise, 
however,  when  the  furface  of  the  calcareous  button  was  ex- 

7  1 

pofed :  the  affinity  of  the  oxygen  to  the  metal  being  lefs 

iron.  I  have  for  the  la.ft  three  years  made  ufe  of  this  truth  with  the 
greateli  advantage  in  the  affay ing  of  ores  and  other  experiments. 
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than  to  the  carbon  united  with  it,  carbonic  acid  was  form¬ 
ed.  A  review  of  thefe  experiments  leads  to  another  con- 
clufion,  that,  without  the  prefence  of  carbon,  either  in 
chemical  union  in  the  ore,  or  attra-fted  from  the  ignited  gas 
by  the  particles  of  metal,  crude  iron  will  not  feparate  from 
the  ore  or  hone  ;  and  that,  in  proportion  as  the  metal  is  ex- 
pofed  to  inhale  this  principle,  its  produce  is  increafed  and  its 
quality  improved. 

It  will  further  appear  obvious,  from  the  various  natures  of 
fcoriae  which  the  different  iron-ftones  afford  when  fufed  per 
fe,  that  there  exifls  a  want  of  mixture  in  moll  of  them  to 
form,  when  fufed,  a  fluid  fo  fufficiently  divided  that  no  por¬ 
tion  of  iron  may  be  retained,  either  in  a  metallic  ftate,  or  in 
that  of  an  oxyde.  This  deficiency  of  mixture  is  greateft  in 
the  filiceous  iron-ftones,  lefs  in  the  argillaceous,  and  leaft  of 
all  in  the  calcareous.  The  principle,  therefore,  I  proceeded 
upon  was,  to  afcertain  what  proportion  of  additional  mixture, 
and  of  what  nature,  was  neceffary  to  give  the  proper  equi¬ 
librium  to  form  a  tranfparent  fcoria.  When  filex  predomi¬ 
nated,  it  was  found  that  a  major  proportion  of  calcareous 
earth,  in  the  folvent  or  flux,  fupplied  the  natural  deficiency; 
and  that  the  whole  contents  in  iron  were  juftly  revived,  and 
fully  faturated  with  carbon  :  when  at  any  time  it  was  wifhed 
to  revive  the  metal,  contained  in  fuch  ores,  poffeffmg  ftrength 
with  carbonation,  I  found  that  this  could  be  eafily  effeftecf, 
in  all  proportions,  by  the  addition  of  calcareous  earth  with 
a  mixture  of  pure  clay.  In  fh ort,  in  every  experiment  I  have 
made  with  ores,  the  various  natures  of  lime-flones,  or  chalk, 
with  certain  proportions  of  bottle  glafs,  have  been  found 
capable  of  reviving  the  iron  contained  in  all  the  ores  which 
have  come  under  my  knowledge,  and  of  conferring  upon 
their  refpe&ive  prcdufits  every  degree  of  flrength  and  fufi- 
bility*.  In  order  to  form  an  accurate  judgment  of  the  ten¬ 
dency 

*'  Although  I  have  frequently  had  occafion  to  mention  the  combina¬ 
tion  of  clay  with  kon-ftone,  as  the  mixture  which  io  fufion  conveyed 
*  ’  ftrength 
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dency  which  individual  ores  have  to  afford  their  metal  car¬ 
bonated,  poffeffing  ftrength,  or  otherwife,  a  flux  of  a  me¬ 
dium  proportion  of  calcareous  earth  and  glafs  is  determined 
upon;  fuch  as,  with  an  iron-flone  of  that  genus,  would  af¬ 
ford  fuper- carbonated  crude  iron.  Let  the  button  of  iron  fo 
obtained  be  the  ftandard  whereby  to  judge  of  fucceeding 
refill ts ;  and  let  all  the  ores  belonging  to  the  fame  mine,  or 
ufed  at  the  fame  work,  be  compared  with  it ;  thefe  will  be 
found,  according  to  their  mixtures,  poffeffing  different  de¬ 
grees  of  carbonation ;  fome  of  them  wffiite  in  the  fradfure, 
and  others  again  as  richly  carbonated  as  the  ftandard  regu- 
lus ;  their  degrees  of  ftrength  alfo  approaching  or  receding 
from  the  ftandard  as  they  approximate  or  vary  from  the  na¬ 
ture  and  proportion  of  its  original  mixture. 

To  complete  fuch  an  undertaking  with  accuracy,  requires 
a  minute  knowledge  of  the  operations  of  the  affay-furnace, 
and  the  degree  of  heat  from  time  to  time  excited :  the  quan¬ 
tity  of  ore  in  fuch  a  chain  of  experiments  ffiould  be  at  all 
times  the  fame,  and  the  requifite  heat  conveyed  and  com¬ 
pleted  at  fimilar  ftages  of  fufion  and  of  feparation.  Stridl 

ftrength  to  the  metal,  yet  I  have  not  ventured  a  conjedture  how  far  and 
in  what  manner  the  mechanical  ftrudture  of  the  metal  is  altered  when 
additional  ftrength  is  thus  obtained.  It  will  be  a  difficult  matter  to  de¬ 
cide,  whether  it  is  derived  from  the  natural  infufibiliry  of  the  clay,  by- 
preventing  feparation  for  a  longer  time,  and  new  modifying  the  ftrudture 
of  the  particles  of  metal;  or  whether  the  acquired  ftrength  is  entirely  owing 
to  the  moleculze  of  the  metal  becoming  more  flattened  and  tenacious  by  a 
varied  ftage  of  cryftallifation.  Moft  probably  it  is  owing  to  both  caufes, 
and  that  the  former  is  productive  of  the  latter ;  the  one  the  caufe,  and  the 
other  the  effedt  accounted  for. 

We  find,  that  from  filiceous  iron-ftone,  which  is  fufed  with  the  greateft 
facility,  iron  is  obtained  uncommonly  white  and  brittle;  and  again,  from 
pure  calcareous  iron-ftones,  which  are  ftill  more  difficult  to  reduce  than 
the  other  two  claffes,  we  find  an  oppofite  extreme  of  brittlenefs,  arifingfroin 
an  extra  combination  of  carbon,  which  deftroys  the  continuity  of  the  par¬ 
ticles  to  each  other.  Clay  ftill  holds  the  medium  ;  and  its  addition  alone 
reftores  a  juft  equilibrium,  not  of  ftrength  only,  but  of  fuftbility. 

5  accuracy 
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accuracy  of  .refult,  as  to  the  quantity  of  metal,  will  not  al¬ 
ways  be  obtained  ;  but  a  very  comprehenlive  knowledge  will 
be  formed  of  the  nature  of  the  earthy  mixtures,  and  the 
ffrength  and  fulibility  of  the  metal..  Once  in  the  poffeffion 
©fthefe,  it  will  be  no  difficult  matter  to  fuperadd,  a  portion 
of  earths  requ'ffite  for  perfect  reduction.  In  two  Ample  ex¬ 
periments,  therefore,  not  only  the  real  quantity  of  metal  con¬ 
tained  in  the  ore  is  obtained,  but  its  prefumptive  ftrength 
and  fufibility  developed  in  a  great  meafure  prior  to  its  appli¬ 
cation  to  the  purposes  of  the  blaft-fumace. 

In  order  to  facilitate  this  operation,  and  to  compare  the 
various  degrees  of  heat  in  which  different  experiments  arc 
effected ,  I  conflruHed  a  pyrometer  upon  the  principle  of  the 
exp  anti  on  of  metal  by  heat ;  a  reprcfentation  of  which,  and 
a  defeription  of  its  ufe,  will  form  an  article  for  the  next 
Number  of  the  Philofophical  Magazine. 


XII.  Agenda ,  or  a  Collection  of  Qbfervations  and  Re fe arches 
the  Reful ts  oj  which  may  ferve  as  the  Foundation  for  a 
Theory  of  the  Earth .  By  M.  De  Sa us  sure. 
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CHAP.  XVII. 

Obfervations  to  he  made  on  the  Remains  and  Vefiges  of  orga¬ 
nized  Bodies  found  in  the  Earth ,  in  Mountains ,  and  at. 
their  Surjace . 

rp 

1*  A  HEIR  nature,  bulk,  and  quantity;  the  extent,  depth,, 
and  other  dimenfions  of  the  ftrata  where  they  are  found*. 

3.  Their  prefervation..  Whether  entire  or  broken,  decom- 
pofecl  or  not  ;  ffiells  with  their  pearly  covering  {nacre} ;  their 
colour;  remains  or  traces  of  their  fiffi,  or  their  (kin  if  there 
be  any.  o  deduce,  if  poffible,  from  thefe  data,  fome  idea 

'*  1-  A.  1  f  formed  of  trees,  to  mark  down  the  direfti  >n  of  the  ftrata  ; 
and1  v  hi  ther  ‘hey  are  placed  horizontally,  or  inclined  either  towards  the 
immuic  or  the  roots.  C. 

of 
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©f  the  time  that  haselapfed  fltiee  thefe  organifed  beings  were 
depoflted  in  the  bofom  or  at  the  furface  of  the  earth, 

3.  The  nature  of  the  objedfs  by  which  they  are  accom¬ 
panied  ;  fuch  as  fand,  gravely  flints :  whether  angular  or 
round  ;  whether  there  are  found  in  their  neighbourhood 
other  veftiges  of  organifed  bodies  *. 

4.  Their  nature.  Whether  they  are  lying  in  their  natural 
pofition,  or  reverfed,  and  turned  upfide  down,  fo  as  to  afford 
reafon  to  conclude  that  they  died  on  the  fpots  which  they 
now  occupy ;  or  whether  they  have  been  tranfported  thither 
by  fome  violent  and  irregular  movement :  wrhether,  for  ex¬ 
ample,  the  fliells  have  the  fame  attitude  as  in  the  bofom  of 
the  fea,  the  univalves  on  their  mouth,  and  the  bivalves  on. 
the  valve  that  is  lead  convex. 

5.  Whether  they  are  in  families,  as  in  ftagnanl  waters ; 
or,  on  the  contrary,  thrown  together  in  an  irregular  manner, 

6.  Whether  all  thefe  circumftances  are  the  fame  through¬ 
out  the  whole  extent  of  the  fame  bank ;  in  the  contiguous 
banks  of  the  fame  lands,  and  the  fame  mountains,  and  in 

thofe  of  the  neighbourhood. 

to  ^ 

7.  To  afeertain  whether  foflll  (hells  are  found  in  the  mofl: 
ancient  mountains,  and  not  in  thofe  of  a  more  recent  forma¬ 
tion  ;  and  thus  to  clafs,  if  poflible,  the  relative  ages  and 
epochs  of  the  apparition  of  the  different  fpecies, 

8.  To  compare  exactly  the  bones,  fliells,  and  foflil  plants 
with  the  living  plants  analogous  to  them ;  and  thus  to  af¬ 
eertain  the  truth  of  the  affertion  of  Michaelis,  that  the  foflil 
bones  of  quadrupeds  (fuch  as  the  elephant,  rhinoceros, 
oxen,  and  flags,)  have  not  an  exadt  refemblance  to  thofe 
which  are  found  at  prefent  alive. 

9.  If  they  are  reflly  different,  to.  determine  whether  thefe 
differences  are  not  varieties,  or  whether  they  charadterife 
fpecies. 

10.  Whether,  on  the  other  hand,  their  identity  is  con- 

*  To  pay  particular  attention  to  thofe  of  fuch  organifed  bodies  as  may 
be  found  in  the  real  veins.  C. 

Armed 
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firmed  with  thofe  of  analogous  living  ones ;  viz.  to  afeer- 
tain  whether  thefe  analogous  living  ones  are  found  at  prefent, 
or  have  been  found  within  the  memory  of  man,  in  thofe 
countries  which  contain  remains  of  them  ;  and  if  the  an- 
fwer  is  negative,  to  difeover  the  fituation  and  diftance  of  the 
neareft  country  where  they  are  found. 

i  i.  If  no  analogous  ones  exifl  alive  at  prefent  but  in  cli¬ 
mates  where  the  temperature  is  very  different,  to  ascertain 
whether  there  are  any  indications  of  their  having  formerly 
exifted,  and  of  their  having  been  conveyed  to  thofe  coun¬ 
tries  where  remains  of  them  are  ftill  found  ;  or  whether,  on 
the  contrary,  thefe  remains  feem  to  have  been  tranfported 
thither  by  currents,  tides,  or  any  other  great  movement  of 
the  waters. 

12.  In  the  like  manner,  whether  there  are  found  in  the 
cold  countries  veftiges  of  the  productions  of  warm  coun¬ 
tries  ;  or  reciprocally,  whether  in  warm  countries  there  are 
found  veftiges  of  the  productions  of  cold  countries. 

13.  Whether  foil'll  wood,  or  other  veftiges  of  organifed 
bodies,  are  fituated  in  fuch  a  manner  as  to  indicate  that  there 
were  in  the  ancient  ocean  iftands  abounding  with  animals 
and  vegetables. 

14.  To  ftudy  with  care  the  immenfe  accumulations  of 
bones  depofited  in  heaps  (nids)3  or  ftrata,  in  the  ifles  of 
Cherfo,  Ofero,  and  elfewhtjre. 

15.  To  examine  the  nature  of  the  caverns  which  contain 
them;  fuch  as  Baumannjheele ,  and  others*. 

1 6.  Whether  it  appears  that  thefe  caverns  were  the  volun¬ 
tary  retreats  of  thofe  animals  who  died  there  a  natural  death* 
or  whether  their  bodies  were  conveyed  thither  by  the  waters 

[To  be  continued.] 
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*  In  the  Harz,  and  thofe  of  Gailenreuth  in  Franconia.  C. 

f-  Or,  whether  thefe  bones  are  found,  not  only  in  caverns,  but  alfo  in  the 
Hrata  from  which  the  caverns  have  been  formed.  C. 
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XIII.  On  the  Cure  of  Perfons  bitten  by  Snakes  in  India 

By  John  Williams,  Efq. 

The  following  ftatement  of  fa&s  relative  to  the  cure  of 
perfons  bitten  by  fnakes,  fele&ed  from  a  number  of  cafes 
which  have  come  within  my  own  knowledge,  require  no 
prefatory  introduction,  as  it  points  out  the  means  of  obtain¬ 
ing  the  greateft  felf-gratification  the  human  mind  is  capable 
of  experiencing,  That  of  the  prefervation  of  the  life  of  a  fel¬ 
low-creature,  and  fuatching  him  from  the  jaws  of  death,  by 
a  method  which  every  perfon  is  capable  of  availing  himfelf 
of.  Eau  de  Luce,  I  learn  from  many  communications  which 
j  I  have  received  from  different  parts  of  the  country,  anfwers 
as  well  as  the  pure  cauftic  alkali  fpirit ;  and  though,  from 
its  having  feme  effential  oils  in  its  compofition,  it  may  not 
be  fo  powerful,  yet,  as  it  muff  be  given  with  water,  it  only 
requires  to  increafe  the  dofe  in  proportion  ;  and,  fo  long  as 
it  retains  its  milky  white  colour,  it  is  fufficiently  efficacious. 

From  the  effeCt  of  a  ligature  applied  between  the  part  bit¬ 
ten  and  the  heart,  it  is  evident  that  the  poifon  diffufes  itfelf 
over  the  body  by  the  returning  venous  blood ;  deftroying 
the  irritability,  and  rendering  the  fyftem  paralytic.  It  is 
therefore  probable  that  the  volatile  cauftic  alkali,  in  refitting 
the  difeafe  of  the  poifon,  does  not  a<St  fo  much  as  a  fpecific 
in  deftroying  its  quality,  as  by  counteracting  the  effect  on 
the  fyftem,  by  ftimulating  the  fibres,  and  preferving  that  ir- 
!  ritability  which  it  tends  to  deftroy. 

Case  I.  In  the  month  of  Auguft  1780,  a  fervant  of  mine 
was  bitten  in  the  heel,  as  he  fuppofed,  by  a  fnake ;  and  in 
a  few  minutes  was  in  great  agony,  with  convulftons  about 
the  throat  and  jaws,  and  continual  grinding  of  the  teeth. 
Having  a  wifh  to  try  the  effects  of  volatile  alkali  in  fuch 
cafes,  I  gave  him  about  forty  drops  of  Eau  de  Luce  in  water, 
and  applied  fome  of  it  to  the  part  bitten.  The  dofe  was  re- 
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peatsd  every  eight  or  ten  minutes,  till  a  {mall  phialful  was 
expended  :  it  was  near  two  hours  before  it  could  be  faid  he 
was  out  of  danger.  A  numbnefs  and  pricking  fenfation  was 
perceived  extending  itfelf  up  to  the  knee,  where  a  ligature  . 
was  applied  fo  tight  as  to  flop  the  returning  venous  blood, 
which  feemingly  checked  the  progrefs  of  the  deleterious  poi- 
fon.  The  foot  and  leg,  up  to  where  the  ligature  was  made, 
were  ft  iff  and  painful  for  feveral  days,  and,  which  appeared 
very  lingular,  were  covered  with  a  branny  fcale. 

The  above  was  the  firfl  cafe  in  which  T  tried  the  effedls  of 
the  volatile  alkali,  and,  apprehending  that  the  effential  oils- 
in  the  competition  of  Eau  de  Luce,  though  made  of  the 
firoug  cauflic  volatile  fpirit,  would  confiderably  diminifh  its 
powers,  I  was  induced,  the  next  opportunity  that  offered, 
to  try  the  effedls  of  pure  volatile  cauftic  alkali  fpirit,  and  ac- 
cordingly  prepared  fome  from  quicklime  and  the  fal  ammo¬ 
niac  of  this  country. 

II.  In  July  1783,  a  woman  of  the  Brahmen  caff,  who  j 
lived  in. my  neighbourhood  at  Chunar,  was  bitten  by  a  Co¬ 
bra  de  Capello  between  the  thumb  and  fore-finger  of  her  1 

riffht  hand.  P ravers  and  fu perfidious  incantations  were  ! 

. ,  J  1 

pradlifed  by  the  Brahmens  about  her,  till  fhe  became  fpeech- 
kfs  and  convulled,  with  locked  jaws,  and  a  profufe  difcharge  | 
of  faliva  running  from  her  mouth.  On  being  informed  of 
die  accident,  I  immediately  fent  a  fervant  with  a  bottle  of  [ 
the  volatile  cauflic  alkali  fpirit,  of  which  he  poured  about  a 
tea-fpoonful,  mixed  with  water,  down  her  throat,  and  applied 
fome  of  it  to  the  part  bitten.  The  dofe  was  repeated  a  few 
minutes  after,  when  (lie  was  evidently  better,  and  in  about 
half  an  hour  was  perfectly  recovered. 

This  accident  happened  in  a  fmall  hut,  where  I  faw  the 
fnake,  which  was  a  middlc-fized  Cobra  de  Capello,  The 
Brahmens  would  not  allow  it  to  be  killed.  In  the  above 
cafe,  no  other  means  whatever  were  ufed  for  the  recovery  of 
the  patient  than  are  here  recited. 

III.  A  woman-fervant  in  the  family  of  a  gentleman  at 

Benares, 
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Benares,  was  bitten  in  the  foot  by  a  Cobra  de  Capello.  The 
gentleman  immediately  applied  to  me  for  fome  of  the  vola¬ 
tile  cauftic  alkali,  which  I  fortunately  had  by  me.  I  gave 
her  about  fixty  drops  in  water,  and  alfo  applied  fome  of  it  to 
the  part  bitten.  In  about  feven  or  eight  minutes  after,  {he 
was  perfectly  recovered.  In  the  above  cafe  I  was  not  wit- 

nefs  to  the  deleterious  effedl  of  the  poifon  on  the  patient ; 

<*  ' 

but  faw  the  fnake  after  it  was  killed. 

IV.  In  July  1784  the  wife  of  a  fervant  of  mine  was  bitten 
by  a  Cobra  de  Capello  on  the  outiide  of  the  little  toe  of  her 
tight  foot.  In  a  few  minutes  fhe  became  convulfed,  parti¬ 
cularly  about  the  jaws  and  throat,  with  a  continued  gnafh- 
ing  of  the  teeth.  She  at  firft  complained  of  a  numbnefs 
extending  from  the  wound  upwards ;  but  no  ligature  v/as 
applied  to  the  limb.  About  lixty  drops  of  the  volatile  cauftic 
fpirit  were  given  to  her  in  water,  by  forcing  open  her  mouth, 
which  was  ftrongly  convulfed  :  in  about  feven  minutes  the 
dole  was  repeated,  when  the  convuliions  left  her •  and  in 
three  more  fhe  became  feniible,  and  fpoke  to  thofe  who  at¬ 
tended  her.  A  few  drops  of  the  Ipirit  had  alfo  been  applied 
to  the  wound.  The  fnake  was  killed  and  brought  to  me, 
which  proved  to  be  a  Cobra  de  Capello. 

V.  As  it  is  generally  believed  that  the  venom  of  fnakes  is 
more  malignant  during  hot  dry  weather  than  at  anv  other 
feafon,  the  following  cafe,  which  occurred  in  the  month  of 
July  1788,  when  the  weather  was  extremely  hot,  no  rain 
excepting  a  flight  fhower  having  fallen  for  many  months, 
may  not  be  unworthy  of  notice  : — 

A  fervant  belonging  to  an  officer  at  Juanpoor,  was  bitten 
by  a  fnake  on  the  leg,  about  two  inches  above  the  outer 
ancle.  As  the  accident  happened  in  the  evening,  he  could 
not  fee  what  fpecies  of  fnake  it  was.  He  immediately  tied 
a  ligature  above  the  part  bitten ;  but  was  in  a  few  minutes 
in  fuch  exquifite  torture  from  pain,  which  extended  up  his 
body  and  to  his  head,  that  he  foon  became  dizzy  and  fenfe- 
Jefs.  On  being  informed  of  the  accident,  I  fent  my  fervant 
Vol.  IV.  O  with 
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with  a  phial  of  the  volatile  cauflic  alkali,  who  found  him, 
when  he  arrived,  quite  torpid,  with  the  faliva  running  out  of 
his  mouth,  and  his  jaws  fo  faft  locked  as  to  render  it  ne- 
ceffary  to  ufe  an  inftrument  to  open  them  and  adminifter 
the  medicine.  About  forty  drops  of  the  volatile  caufhc  fpint 
were  given  to  him  in  water,  and  applied  to  the  wound  ;  and 
the  fame  dofe  repeated  a  few  minutes  after.  In  about  half 
an  hour  he  was  perfectly  recovered.  On  examining  the  part 
bitten,  I  could  difcover  the  marks  of  three  fangs ;  two  on 
one  fide,  and  one  on  the  other;  and,  from  the  diftance  they 
were  afunder,  I  fhould  judge  it  a  large  fnake.  More  than 
ten  minutes  did  not  appear  to  have  elapfed  from  the  time  of 
his  being  bitten  till  the  medicine  was  adminiftered,  The 
wounds  healed  immediately,  and  he  was  able  to  attend  to 
his  duty  the  next  day.  Though  the  fpecies  of  fnake  was  not 
afeertained,  yet  I  judge,  from  the  flow  of  faliva  from  the 
mouth,  convulfive  fpafms  of  the  jaws  and  throat,  as  wxll  as 
from  the  marks  of  three  fangs,  that  it  mull  have  been  a 
Cobra  de  Capello ;  and  though  I  have  met  udth  five  and 
fix  fangs  of  different  fizes  in  fnakes  of  that  fpecies,  I  never 
obferved  the  marks  of  more  than  two  having  been  applied 
in  biting  in  any  other  cafe  which  came  within  my  knowr- 
ledge. 

'  VI.  In  September  17 86  a  fervant  belonging  to  Captain 

S - ,  who  was  then  at  Benares,  was  bitten  in  the  leg  by 

a  large  Cobra  de  Capello.  He  faw  the  fnake  coming  to¬ 
wards  him,  with  his  neck  fpread  out  in  a  very  tremendous 
manner,  and  endeavoured  to  avoid  him  ;  but,  before  he 
could  get  out  of  his  way,  the  fnake  feized  him  by  the  leg, 
and  fecured  his  hold  for  fome  time,  as  if  he  had  not  been 
able  to  extricate  his  teeth.  Application  was  immediately 
made  to  his  mafler  for  a  remedy,  who  fent  to  eonfult  me ; 
but,  before  I  arrived,  had  given  him  a  quantity  of  fweet  oil, 
which  he  drank.  So  foon  as  I  faw  him,  I  directed  the  ufual 
dofe  of  volatile  cauftic  alkali  to  be  given,  which  fortunately 
brought  away  the  oil  from  his  ftomach,  or  it  is  probable 

that 
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fhat  the  Simulating  dfedt  of  the  volatile  fpirit  would  have 
been  fo  much  blunted  by  it,  as  to  have  become  inefficacious  i 
a  fecond  dofe  was  immediately  adminiBered,  and  fome  time 
after,  a  third.  The  man  recovered  in  the  courfe  of  a  few 
hours.  As  oil  is  frequently  adminiftered  as  a  remedy  in  the 
bite  of  fnak&s,  I  think  it  neceffary  to  caution  againft  the 
ufe  of  it  with  the  volatile  alkali,  as  it  blunts  the  Simulating 
quality  of  the  fpirit,  and  renders  it  ufelefs. 

Of  the  numerous  fpecies  of  fnakes  which  I  have  met  with, 
hot  above  fix  were  provided  with  poifonous  fangs ;  though 
I  have  examined  many  which  have  been  confidered  by  the 
natives  as  dangerous,  without  being  able  to  difcover  any¬ 
thing  noxious  in  them. 

The  following  is  an  inSance  of  the  deleterious  effedt  of  the 
bite  of  a  Stake,  called  by  the  natives  Krait,  a  fpecies  of  the 
Boa,  which  I  have  frequently  met  with  in  this  part  of  the 
country : — 

VII.  On  the  16th  September  1788  a  man  was  brought 
to  me  who  had  been  bitten  by  a  Stake,  with  the  marks  of 
two  fangs  on  two  of  his  toes ;  he  was  faid  to  have  been  bit¬ 
ten  above  an  hour  before  I  faw  him  :  he  was  perfedtly  fenfi- 
ble,  but  complained  of  great  pain  in  the  parts  bitten,  with 
an  unufual  languor.  I  immediately  gave  him  thirty  drops 
of  the  volatile  cauSic  alkali  fpirit  in  water,  and  applied  fome 
of  it  to  the  wounds.  In  a  few  minutes  he  became  eafier, 
and  in  about  half  an  hour  was  carried  away  by  his  friends, 
with  perfedt  confidence  in  his  recovery,  without  having  taken 
a  fecond  dofe  of  the  medicine,  which  indeed  did  not  appear 
to  have  been  neceffary  ;  but  whether  from  the  effedl  of  the 
bite  of  the  fnake,  or  the  motion  of  the  dooly  on  which  he 
was  carried,  I  know  not ;  but  he  became  fick  at  the  fto- 
mach,  threw  up  the  medicine,  and  died  in  about  a  quarter 
of  an  hour  after.  The  man  faid  that  the  fnake  came  up  to 
him  while  he  was  fitting  on  the  ground;  and  that  he  put 
him  away  with  his  hand  once,  but  that  he  turned  about  and 
bit  him,  as  defcribed.  The  fnake  was  brought  to  me,  which 

O  2,  I  exa- 
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I  examined :  it  was  about  two  feet  and  a  half  long*  of  a 
lightifh-brown  colour  on  the  back*  a  white  belly,  and  annu- 
lated  from  end  to  end  with  208  abdominal  and  46  tail  feuta, 
I  have  met  with  feveral  of  them  from  thirteen  inches  to  near 
three  feet  in  length  r  it  had  two  poifonous  fangs  in  the  upper 
jaw,  which  lay  naked,  with  their  points  without  the  upper 
lip.  It  does  not  fpread  its  neck,  like  the  Cobra  de  Capello, 
when  enraged  ;  but  is  very  adtive  and  epnek  m  its  motion. 

I  have  feen  inftances  of  perfons  bitten  by  fnakes,  who 
have  been  fo  long  without  aflillance  that,  when  tncy  ha\c 
been  brought  to  me,  they  have  not  been  able  to  fwallow, 
from  convul lions  of  the  throat  and  fauces,  which  is,  I  ob- 
ferve,  a  conftant  fymptom  of  the  bite  of  the  Cobra  de  Ca- 
pello :  and  indeed  I  have  had  many  perfons  brought  to  me 
who  had  been  dead  fame  time  ;  but  never  knew  an  inftance 
of  the  volatile  cauftic  alkali  failing  in  its  effect,  where  the 
patient  has  been  able  to  fwallow  it. 


XIV.  On  the  Metallic  Particles  contained  in  the  AJhes  0) 
Vegetables,  By  M.  De  la  Metherie 

F ROM  obfervations  which  have  been  made,  there  is  no 
reafon  to  doubt  that  Nature  never  produces  any  thing  new- 
on  the  one  hand,  without  decompofing  fomething  old  on  the 
other.  The  procefs  of  boiling  faltpetre,  explained  by  the. 
remarks  of  naturalifts,  has  fhewn  that  earth,  freed  from 
ail  falts  by  lixiviation,  as  loon  as  it  is  heaped  up  againft  new 
walls  expofed  to  the  open  air,  becomes  again  impregnated 
with  different  new  falts :  but  thefe,  however,  have  been 
formed  by  the  experiments  of  Lavoifier,  Thouvenel,  and 
myfelf,  through  the  effects  of  various  artificial  kinds  of  air.. 
The  greater  part  of  falts  are  produced  in  the  fame  manner 
in  organifed  bodies ;  and  thus  plants  produce  vitriolated  tar¬ 
tar,  fulphur,  nitre,  both  the  fixed  alkalies,  and  perhaps  a!ft\ 
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volatile  alkali.  The  animal  fluids  give  fever  falts,  (carbonat 
uf  ammonia.)  fal-ammoniac,  nitre,  &£.  Oils  both  fweet 
End  eflential,  flimy  bodies,  and  extracts  belong  excluflvely 
to  the  works  of  animated  Nature.  Even  the  different  kinds 
of  gafes  combined  with  each  other  produce  new  kinds,  as 
may  be  feen  in  plants,  which  convert  foul  air  into  oxy¬ 
genated.  Ought  not  the  other  fubftances  found  in  orga- 
nifed  bodies  to  be  aferibed  to  the  like  works  of  Nature  ? 

Becher  and  Henkel  firft  fliewed  that  all  vegetables  contain 
iron  and  gold,  and  fince  their  time  this  fadt  has  been  placed 
beyond  any  doubt.  Many  chemifts,  particularly  Lauragais, 
Rouelle,  Darcet,  Sage,  Berthollet,  &c.  obtained  both  thefe 
metals  from  plants  by  reducing  them  to  afhes  *.  Are  thefe 
fubflances  contained  in  thofe  things  which  furnifli  nourifh- 
ment  to  plants,  or  are  they  produced  by  vegetation  ?  This 
<|ueftion  can  be  applied  alfo  to  the  earth  contained  in  plants. 
Duck-weed  and  all  plants  of  this  kind  grow  in  the  pureft 
water,  and  we  daily  fee  bulbous  plants  {hooting  up  in  it. 

Van  Helmont  relates,  that  he  planted  a  {hoot  of  woad, 
weighing  fifty  pounds,  in  a  hundred  pounds  of  earth.  He 
watered  it  with  diftilled  water,  and  in  five  years  it  weighed 
169  pounds  3  ounces  :  the  earth  had  loft  of  its  weight  only 
two  ounces.  Bonnet  and  Duhamel  reared  plants  in  the 
pureft  water,  and  they  grew  as  well  as  in  the  beft  foil.  It 
may  be  afked,  then,  if  particles  fufceptible  of  being  attracted 
by  the  magnet  could  have  been  found  in  the  allies  of  thefe 
plants,  as  well  as  in  thofe  of  plants  that  grew  in  fields  or 
gardens  ? 

The  author  repeated  many  of  thefe  experiments.  He 
calcined  a  part  of  various  feeds,  and  extracted  the  ferrugi¬ 
nous  particles  from  them  by  means  of  a  magnet ;  the  other 
part  he  fuffered  to  fhoot,  and  to  grow  up  in  diftilled  water. 

*  Since  the  time  of  their  experiments  manganefe  has  been  found  dif¬ 
fused  through  plants,  next  in  quantity  to  iron.  See  Scheele’s  E flays. 
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Their  afhes  gave  a  much  greater  quantity  of  metallic  particles 
than  the  feeds,  and  produced  alfo  much  more  earth. 

As  Nature  produces,  in  plants,  falts,  oil,  and  flime,  may 
fhe  not,  in  like  manner,  produce  earth,  iron,  and  gold  in  a 
metallic  form  ?  and,  in  this  procefs,  may  fhe  not  employ 
water,  light,  and  different  kinds  of  gafes,  which  it  appears 
contribute  moft  to  the  formation  of  falts  ai}d  oils  ?  In  this 
manner  metals  would  be  brought  very  near  to  faline  fub- 
fiances,  which  feveral  chemifts  have  already  fufpebted. 


XV.  Obfervations  on  Native  Iron  found  in  Strawberries* , 


JlT  appears  from  the  preceding  article  to  be  a  circumftance 
well  known  to  naturalifts,  that  in  the  afhes  of  plants  there 
are  a  great  many  particles  fufceptible  of  being  attracted  by 
the  magnet,  and  which  confequently  nauft  be  of  the  nature 
of  iron ;  but  that  this  metal  has  been  found  in  plants  under 
its  original  metallic  form,  is  a  fad!  known  only  to  a  few. 
Grains  of  gold,  however,  according  to  the  affertion  of  Becher, 
have  at  times  been  found  in  grapes,  and  threads  of  gold  have 
been  difcovered  in  the  roots  of  com;  tin  and  lead  in  the  in¬ 
terior  parts  of  plants;  quickfilver  in  wood,  &c.:  but  it  has 
never  perhaps  been  thought  poffible  that  iron  fhould  be  found 
amidft  the  corroding  juices  of  a  plant,  becaufe  no  metal  is 
fo  eafily  decomposed  as  iron,  merely  by  the  moiflure  of  the 

-  •  '  *  i  v  *  *  ■"  jj 

atmofphere,  acids,  and  the  like. 

A  certain  anonymous  fiiend  of  natural  hiflory  dined  with 
feveral  guefts  in  the  month  of  June  1781,  at  the  houfe  of 
his  lifter,  fituated  on  the  road  to  Peterfhof,  not  far  from 
Peterfburgh  :  after  dinner  fome  ftrawberries  were  placed  on 
the  table,  in  a  plate,  as  part  of  the  defiert  along  with  other 
kinds  of  fruit.  The  anonymous  perfon  ate  of  the  ftrawber-  ' 
fies,  as  did  all  the  other  guefts,  without  perceiving  any  thing 
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icmarkable  ;  but  one  of  the  company  at  laft  called  his  atten¬ 
tion  to  fome  hard  black  grains  which  he  found  in  the  ber¬ 
ries  he  had  eaten,  and  he  foon  obferved  that  grains  of  the 
like  kind  were  contained  in  thofe  which  he  was  eating  him  - 
felf.  He  did  not  imagine  that  thefe  grains  were  iron,  but 
he  however  wrapped  them  up  in  a  bit  of  paper  and  carried 
them  home  with  him,  in  order  that  he  might  examine  them 
with  more  attention.  He  accordingly  tried  them  by  a  mag¬ 
net,  and  having  obferved  that  they  were  attra&ed  by  it,  he 
entertained  no  doubt  that  they  were  real  native  iron.  It 
deferves  to  be  remarked,  that  the  perfon  to  whom  the  ano¬ 
nymous  naturalift  was  indebted  for  this  difcovery,  and  whofe 
veracity  is  free  from  the  leaft  fufpicion,  afferted  that  he  had 
often  before  found  like  particles  of  iron  in  the  ftrawberries 
which  he  ate  on  the  fame  farm.  Thefe  particles  were  of  va* 
rious  forms  and  fizes,  but  more  or  lefs  flatted.  Their  black 
colour  was  very  flmilar  to  that  of  ore  found  in  dirty  iron 
mines,  only  that  it  was  much  paler. 

On  clofer  examination,  by  means  of  a  magnifying  glafs, 
thefe  bodies  appeared  to  be  fragments  broken  off  from  larger 
pieces  of  iron,  fo  that,  with  a  little  afliftance  from  the  ima¬ 
gination,  traces  of  a  regular  fra&ure  might  be  perceived  on 
them.  But  even,  whether  we  fuppofe  that  they  were  con¬ 
veyed  into  the  fruit  as  bodies  before  in  a  ftate  of  exiftence, 
or  were  gradually  formed  in  the  interior  part  of  them,  the 
explanation  of  the  phenomenon  will  ftill  be  attended  with 
difficulty.  Their  flatted  form  feems  to  oppofe  the  idea  of 
their  having  been  produced  in  the  fiuit  5  but  on  the  other 
hand,  that  of  their  being  conveyed  into  the  fruit  with  the 
juices  through  the  ftem,  appears  to  be  attended  with  much 
oreater  difficulty.  The  moll  lingular  circumftance  is,  that 
fo  many  of  thefe  fruit  in  that  dillrid  ffiould  have  been  fur- 
niflied  with  thefe  fmall  bodies,  and  that  they  Ihould  have 

been  found  exactly  in  the  centre. 

Another  inftance  of  native  iron  being  found,  mentioned 
by  the  fame  anonymous  author,  is  perhaps  lefs  linking,  but 

o  4  yet 


200  Native  Iron  found  in  Strawberries. 

yet  worthy  of  attention.  In  the  neighbourhood  of  the  town 
of  Baturin  in  the  Ukraine,  there  are  a  number  of  pleafant 
little  hills  interfered  by  various  ravines  formed  by  the  wa¬ 
ters.  In  thefe  ravines  there  are  found  in  different  places 
white  globular  maffes  of  calcareous  Bone,  which  on  the  out- 
ffde  bear  marks  as  if  they  had  been  rubbed  againft  black 
Bones ;  thele  marks  do  not  go  deeper  than  the  furface,  and 
appear  to  be  the  work  of  fame  mineral  pigment.  The  fize 
of  thefe  maffes  approaches  near  to  that  of  a  walnut :  it  is 
however  difficult  to  break  them  ;  and  the  nearer  you  get  to 
the  nucleus,  which  is  diftinguifhed  from  the  external  cover¬ 
ing  by  a  green  yellowifh  colour,  the  finer  and  harder  the 
grain  is  found.  The  middle  of  this  ffone  confiffs  of  feveral 
cells  feparated  from  each  other  by  partitions,  fome  of  which 
are  exceedingly  thin.  Thefe  Bone  maffes  may  be  confidered 
either  as  excrefcences  or  petrefa&ions,  and  may  be  claffed 
among  the  carpolites  or  alcyonites ;  but  this  is  of  little  con- 
fequence. 

What,  however,  deferves  attention  is,  that,  in  one  fpeci- 
men  which  was  broken,  there  were  found  in  two  of  the  cells 
two  lmall  grains  which  were  immediately  known  to  be  iron 
by  their  being  attrafted  by  a  magnet.  The  fmaller  fell  from 
the  hands  of  the  obferver,  and  was  loB  almoB  as  foon  as  it 
had  been  difcovered ;  but  the  other,  which  is  Bill  in  his  pof- 
feflion,  has  the  exa&  Biape  of  the  cavity  in  which  it  lay, 
and  is  not  much  bigger  than  the  head  of  a  large  pin.  Thefe 
difcoveries  afford  a  new  proof  that  the  exiffence  of  native  iron 
is  neither  fo  uncommon  nor  fo  problematical  as  mankind  in 
general  believe. 
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XVI.  Seventh  Communication  *  from  Dr.  Thornton,  Phy - 
'Jleian  to  the  General  Difpenfarjy ,  &c.  &c.  relative  to  Pneu¬ 
matic  Medicine . 

A  REMARKABLE  CASE  OP  PUTRID  FEVER  CURED  BT 
THE  INHALATION  ©F  VITAL  AIR. 

After  attending  a  family  labouring  under  putrid  fever, 

I  was  feized  myfelf  with  the  fame  fever,  but  it  was  pre¬ 
vented  forming  by  an  emetic  and  calomel  cathartic.  It 
alfailed  next  my  wife,  who  being  advanced  in  pregnancy, 
the  fame  remedies  could  not  be  applied,  and  the  fever  ac¬ 
tually  formed  itfelf.  The  fymptoms  became  fo  alarming, 
that  muftard  cataplafms  were  applied  to  the  feet ;  and  there 
arifing,  towards  the  clofe  of  the  difeafe,  violent  flartings  of 
the  tendons,  and  a  cold  clammy  fweat,  with  a  fluttering  and 
funk  pulfe,  I  was  induced  to  make  trial  of  the  oxygen  air 
nearly  in  a  pure  ftate,  and  Mrs.  Thornton  was  immediately 
revived  by  this  remedy,  and,  after  a  fever  which  lafted  one* 
and  twenty  days,  recovered.  A  fervant  in  the  houfe,  and  a 
nurfe,  were  next  feized ;  and  I  had  the  maid  taken  out  of 
bed,  and  made  her  inhale  thirty  quarts  of  vital  air,  mixed 
with  twice  that  quantity  of  atmofpheric ;  which  being  re¬ 
peated  for  a  few  days,  {he -was  completely  reftored.  The 
nurfe  had  an  emetic,  and  went  home.  My  two  children 
were  afterwards  feized  with  the  fame  fever ;  and  being  de¬ 
clared  by  the  gentleman  who  attended  them  pafl:  all  hopes, 
I  ordered  a  carriage  to  be  procured,  and  took  them  imme¬ 
diately  to  the  top  of  Highgate  Hill,  where  they  were  com- 
pofed  to  fleep  by  the  keen  country  air,  and  came  home 
greatly  revived  ;  which  cxcurfion  being  repeated  daily,  they 
both  recovered,  to  the  furprife  of  every  one.  .Seeing  the  good 
effects  of  air,  and  of  factitious  oxygen  air,  I  adopted  both 
in  the  fulleft  manner  in  the  inftance  about  to  be  recorded, 
the  refult  of  which  the  reader  will  fee  from  the  following 

■r  Thefe  are  all  original  ComratinicatiQRS,  never  having  been  before 
pubiilhed.  Editor. 
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Putrid  Fever  cured  by  Vital  Air . 

letter  from  Mr.  Corpe,  an  eminent  furgeon  and  apothecary 
upwards  of  thirty  years  : — 

To  Dr.  Thornton. 


Barnet,  June  n,  1799* 

DEAR  SIR* 

My  daughter  was  taken,  the  27th  of  February  1798,  with 
chills,  followed  by  fhiverings,  confiderable  lofs  of  ftrength, 
and  deprefifon  of  fpirits.  She  continued  differing  much  from 
chills  for  about  four  or  five  hours,  after  which  fhe  com¬ 
plained  of  heat  and  fluffing  in  her  face,  not  attended  with 
much  third,  and  was  a  little  delirious  that  night.  The 
next  day  the  fymptoms  increafed,  and  the  debility  was  fo 
great  that  I  was  obliged,  after  the  firft  palfages  had  been 
thoroughly  cleanfed,  to  have  recourfe  to  wine  and  bottled 
porter,  together  with  cordial  antifeptic  medicines ;  which 
plan  was  purfued,  under  your  diredfion,  during  the  progrefs 
of  the  difeafe ;  towards  the  clofe  of  which,  the  poor  child 
was  fo  fhockingly  debilitated,  that  we  cxpedted  every  minute 
would  be  her  laft,  which  induced  you  to  diredt  vital  air  *, 
by  which,  and  the  conftant  ufe  of  ftrang  vinegar,  thoroughly 
fprayed  with  a  hearth-brufh  ail  over  the  room  and  curtains 
of  the  bed,  revived  her  aftoniffingly :  but  the  manner  in 
which  die  conftantly  revived,  after  inhaling  the  vital  air, 
inuft  be  chiefly  attributed  to  it,  as  the  vinegar  had  been  ufed 
in  the  way  before  mentioned  almoft  from  the  very  beginning 
of  1  he  difeafe,  and  was,  I  believe,  not  only  of  great  ufe  to 
the  patient,  but  prevented  the  fever  fpreading  in  my  family, 
No  poor  human  being,  I  believe,  ever  had  a  narrower  efcape 
from  death  $  and  I  fljall  always  feel  myfelf  under  the  highefh 
obligations  poffible  to  you  for  your  attention  and  extraordi¬ 
nary  {kill  in  reftoring  my  dear  child,  with  God’s  affiftance, 
|q.  Dear  Sir, 

Your  much  obliged  and  faithful  Servant, 

JOHN  COUPE, 


*  Sixteen  quart?  of  vital  air,  mixed  with  the  fame  quantity  of  atmo 


fpheric  air,  were  adminiftered  in  the  evening, 
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P.  S.  I  had  almoft  forgot  to  obferve,  that  the  door  and 
windows  of  my  dear  child’s  room  were  kept  almoft  con¬ 
stantly  open,  and,  being  exactly  oppofite  to  each  other,  na¬ 
turally  created  a  free  circulation  of  frelh  air. 

Ohfervatlons  on  this  Caje  by  Dr.  Thornton. 

Mils  Corpe,  sot;  eighteen  when  1  faw  her,  was  convulfed  j 
and  the  nurfe  faid,  “  that,  if  it  was  her  child,  nothing  more 
(C  fhould  be  given;”  even  her  mother  requefted,  if  there 
fc  really  were  no  hopes,  that  flic  might  not  be  difturbed  by 
cc  medicine.”  WTat  increafed  the  alarm  was:  a  tradeiman 
a  few  doors  off  had  lately  died  of  this  fame  fever  under  this 
eminent  phyficiam,  leaving  behind  him  a  widow  and  fix 
children.  The  cafe,  indeed,  feemed  deplorable;  but  defpak 
fhould  never  be  allowed  while  there  is  life ;  and  it  autho- 
rifed  the  exhibition  of  the  vital  air,  which  undoubtedly  con¬ 
tributed  much  to  the  recovery  of  this  amiable  young  lady. 


XVII.  On  the  Glazing  of  Earthen  Veffels  without  Lead  *. 

As  it  is  well  known  that  the  common  glazing  by  lead 
employed  for  earthen  ware  is  of  a  pernicious  nature  and  pre¬ 
judicial  to  the  health,  IT.  Niefeman,  a  potter  at  Leipfic,  has 
propofed  the  following: — Take  nitre,  pot-afh,  and  common 
fait,  of  each  half  a  pound,  with  double  that  quantity  of  pul- 
venfed  glals,  and  mix  them  well  together ;  then  take  a  well  ^ 
baked  flat  earthen  difti,  cover  it  pretty  thick  with  well  beat 
clay,  drew  over  the  clay  as  much  fand  as  will  adhere  to  it, 
and  fufter  it  to  dry.  Put  the  above  ingredients,  well  mixed, 
into  this  difti,  and  introduce  it  into  the  furnace  in  oidei  that 
they  may  be  all  fufed  together.  The  dilh,  however,  muft  be 
placed  within  another,  in  order  that  the  ingredients  may  not 
be  loft  in  cafe  the  difti  fhould  happen  to  ciack:  but  if  it  be 
well  covered  with  clay  carefully  beftrewed  with  fand,  little 
danger  is  to  be  apprehended.  ^Vhen  the  ingredients  hava 

*  From  Neue  Sammlung  cekonomfchcY  Sc  br  if  ten* 


been  fufed,  they  are  to  be  pounded  very  fine  in  the  ufti&I 
manner,  and  may  be  employed  as  the  common  glazing  of 
lead.  The  colour  of  this  glazing  inclines  a  little  to  grey, 
but  by  the  addition  of  the  common  calcareous  fpar  it  ac¬ 


quires  a  yellow  colour :  manganefe  gives  it  a  brown  colour  ; 
and  the  addition  of  copper  allies  a  green  colour.  To  avoid, 
however,  every  thing  that  has  the  appearance  of  being  per¬ 
nicious,  this  mixture  of  copper  aflies  fliould  be  employed 
only  for  vefTels  which  are  to  be  ufed  in  wafhing.  If  this 
glazing  is  required  for  any  particular  purpofe  to  be  difficult 
of  fufion,  a  little  lefs  litharge  may  be  added  to  it;  but  the 
quantity  in  all  cafes  mtift  be  fo  fmall  as  to  leave  no  room  for 
apprehending  the  lead  bad  confequences.  This  fubftitute 
for  the  common  glazing  is  ftrongly  recommended  by  Pro- 
feffor  Leonhardi. 


XVIII.  Geographical  Description  of  the  IJles  of  France 


and  Bourbon* . 


JL  PIE  Me  of  France  was  difcovered  in  the  fifteenth  cen¬ 
tury  by  the  Portuguefe,  who  called  it  the  Ifle  of  Acer  no* 
The  Dutch  took  poffeffion  of  it  in  the  year  1598,  and  gave 
it.  the  name  of  the  Mauritius,  in  honour  of  their  Stadtholder 
Prince  Maurice.  It  was  not,  however,  till  the  year  1640 
that  they  formed  a  fettlement  there,  at  a  harbour  in  the 
fouth-eaft,  which  they  abandoned  in  1712,  either  on  account 
of  the  little  progrefs  it  made,  or  on  account  of  their  eftablifh- 
ment  at  the  Cape  of  Good  Hope.  In  1715  the  French 
landed  at  the  harbour  in  the  north-weft  fide,  and  named 
the  ifland  Idle  de  France .  Soon  after,  in  1721,  the  inha¬ 
bitants  of  the  Me  of  Bourbon,  at  prefent  called  Ifle  de  la 
Reunion ,  which  is  fituated  at  the  diftance  of  about  ninety 
miles  to  the  weft  of  the  Me  of  France,  formed  a  new  fettle¬ 
ment  under  the  direction  of  Durongay.  During  fifteen  years 
this  colony  was  in  a  very  languishing  condition.  It  was 


*  From  Labarthe’s  Ann  ales  Maritime s  et  Colon:  ales • 
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rendered  productive  by  La  Bourdonnaie  in  1733;  an(l  11 * 
1764  the  ifland  was  given  up  to  the  French  government  by 
the  Eaft  India  Company.  After  that  period  it  was  placed 
under  the  direction  of  a  governor,  and  an  intendant,  or  or- 
donnateur . 

It  lies  in  20°  io/  of  fouth  latitude  and  33°  lon¬ 

gitude  from  the  meridian  of  Paris.  According  to  La  Cable 
it  is  90,668  toifes  in  circumference,  31,890  broad  from  eaft: 
to  weft,  and  contains  43.2,680  fquare  acres,  each  of  100 
perches,  and  the  perch  of  20  feet.  It  has  two  harbours  5 
one  in  the  fouth-eaft,  or  the  Great  Haven,  and  the  other 
in  the  north-weft,  called  the  Small  Haven ;  alfo  Port  Louis^. 
and,  fince  the  Revolution,  Fort  de  la  Montague.  The  moft 
northern  harbour  is  the  principal  port  in  the  ifland.  The 
north -weft  part  of  it  is  perfectly  flat,  but  the  fouth-eaft  is 
covered  with  mountains  ;  they  are  from  300-  to  350  toifes  in 
height :  the  higheft,  at  the  mouth  of  the  river  Noire,  is  424^ 
The  moft  remarkable  mountain  is  called  Pieterboth  5  it  is 
420  toifes  in  height,  and  its  fummit  ends  in  an  obelifle,  on 
which  there  is  a  large  cubical  niafs  of  rock  that  no  man  has 
vet  been  able  to  afcend. 

9 

The  ifland  is  watered  by  more  than  ftxty  ftreams,  fome  of 
which,  in  the  droughty  feafon,  become  totally  dry,  Spe¬ 
cially  fince  the  forefts  have  been  cut  down.  The  interior 
abounds  with  lakes,  and  rain  prevails  during  the  greater  part 
of  the  year,  the  clouds  being  attracted  by  the  mountains  and 
forefts.  The  foil  is  covered  with  large  or  fmall  hones ;  it 
withftands  the  plough,  and  muft  be  cultivated  with  the  hoe, 
vet  it  is  very  proper  for  various  productions.  I  hough  of  lets 
depth  and  lefs  fertility  than  that  of  the  Ifland  of  Reunion, 
it  is  however,  in  general,  more  fufceptible  of  cultivation. 

The  Ifland  of  Reunion  (Bourbon)  was  difcovered  alfo 
by  the  Portuguefe,  who  called  it  IVlafcarenhas,  aiter  the 
commander  of  the  fleet}  and  this  name  was  afterwards  cor¬ 
rupted  into  Majcaraigne.  In  the  year  1642  Pionis,  the 

commandant  at  Madagafcar,  took  poffelfion  of  the  ifland  for 
-  the 
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the  French  government.  Seven  years  after,  this  was  repeated 
by  the  new  commandant  Deflaccourt,  who  gave  the  ifland 
the  name  of  Bourbon.  He  introduced  into  it  domeftic  ani¬ 
mals,  which  multiplied  conflderably ;  and,  on  account  of  its 
fertility,  feveral  Frenchmen  formed  in  it  fettlements.  In 
the  year4  1 665  two  (hips  of  De  la  rfaie’s  fquadron  arrived 
here,  and  left  Renaud,  an  officer  dl  admin  if  ration^  together5 
with  twenty  labourers*  The  French  who  in  1671  efcaped 
the  maflacre  at  Fort  Dauphin,  in  Madagafcar,  fled  to  this 
ifland ;  and  various  fea-Tarmg  petfons  fettled  ill  it,  and  em¬ 
ployed  themfelves  in  agriculture. 

It  is  fituated  about  ninety  miles  from  the  Iflfc  of  France, 
to  the  windward.  One  day  only  is  fufficient  for  going  from 
the  Ifle  of  France  to  the  Hie  of  Bourbon,  but  a  month  is 
often  neceflary  to  return.  It  is  about  forty  miles  in  length 
and  thirty  in  breadth.  The  fir  ores  are  exceedingly  fleep,  and 
piroguas  only  can  approach  them  without  danger  of  being 
overfet.  The  foil  is  fandier  than  that  of  the  Ifle  of  France  : 
at  fome  diftance  from  the  fhore  it  is  mixed  with  thofe  fmooth 
Hones  ( galots )  which  cover  the  bottom  of  the  fea.  The 
ground,  however,  in  thofe  parts  which  can  be  cultivated,  is 
excellent*  The  mountains  are  exceedingly  high  :  the  three 
inacceffible  peaks,  called  the  Salaffes,  are  faid  to  be  1600 
toifes.  There  is  here  a  very  awful  volcano,  the  diftridt 
around  which  is  entirely  burnt  up ;  and  alfo  a  great  many 
gulleys,  the  declivities  of  which  are  fo  fleep  that  they  can¬ 
not  be  cultivated*  The  chief  port  in  the  ifland  is  that  of 
St.  Denis,  where  a  drawbridge,  fecured  by  iron  chains,  has 
been  conftru&ed  for  the  purpofe  of  enabling  boats  to  land. 
This  bridge  extends  more  than  eighty  feet  into  the  fea,  and 
at  the  end  of  it  is  a  ladder  of  ropes  by  which  people  who 
wifli  to  go  on  Hi  ore  muft  afeend  :  in  all  other  parts  of  the 
ifland  they  muft  jump  into  the  water. 

About  fifteen  miles  to  the  windward  from  St.  Denis  is 
St.  Paul,  where  the  lea  is  calmer,  and  the  anchoring  ground 
more  feeure ;  mariners,  however,  prefer  St*  Denis*  This 
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Hland  produces  annually  55,700  weight  of  corn,  54,300  of 
maize,  and  three  millions  of  pounds  of  coffee.  The  mod: 
fruitful  diflri6t  of  the  ifland  is  that  of  St.  Sufanne,  four 
leagues  from  St.  Denis. 

The  iky  is  ferene,  the  atmofphere  pure,  and  the  water  fa- 
iubrious.  Land  tortoifes,  which  were  here  formerly  fo  abun¬ 
dant,  are  found  now  only  in  the  weftern  part;  in  the  other 
parts  they  have  been  exterminated  by  {hips  which  have 
touched  at  the  ifland*  The  wild  goats  and  wild  hogs  have 
retired  to  the  fummits  of  the  mountains:  the  rabbits,  quails, 
partridges  and  pintadoes  brought  to  the  ifland  have  none  of 
them  increafed,  except  the  laff.  Le  Gentil  mentions  as  found 
here  a  bird  called  Voifeau  bleu ,  a  very  delicate  kind  of  bats  ; 
among  the  vegetable  productions,  ebony,  benjamin,  the  cot¬ 
ton  fli rub ;  a  great  deal  of  timber  for  fhip-building ;  and 
among  the  fruit-trees,  the  guava,  the  banana,  and  orange 
and  lemon  trees  in  great  abundance. 
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Commentationes  Societatis  Regies  Scientiarum  Gottingen fls , 
&c.  TranfaCtions  of  the  Royal  Society  of  Gottingen,  fot 
the  Years  1795 — 1798.  Vol.  XIII.  quarto.  Gottingeny 
1799. 

The  Phyfical  Clafs  of  this  volume,  to  which  a  preface  by 
Profeffor  Heyne  is  prefixed,  contains  the  five  following  trea¬ 
ties  : - M.  Sommering  on  an  aperture  in  the  centre  of 

the  retina  of  the  human  eye,  obferved  in  the  body  of  a  perfon 
who  had  been  drowned. — M.  YVriiberg  on  an  unnatural 
conformation  of  the  organs  of  generation  in  a  boy. — Pro- 
feffor  Gmelin’s  refutation  of  the  grounds  brought  againft 
the  exiftence  of  phlogifton. — Dr.  Lentin  on  the  phofphorie 
acid  as  a  cure  for  caries  and  rottennefs  of  the  bones. — M. 
Sommerino'  on  the  trunk  of  the  laCleal  duCls  in  the  abforb- 

o 

ing  vefTels  lying  on  the  aorta.  The  principal  papers  in  the 
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Mathematical  Clafs  are : - Kaftner  on  the  external  furfac# 

of  the  fcrew.* — Klugel  on  a  new  conftruClion  of  a  compound 
objeH-glafs. — Kaftner  on  the  content  of  the  threads  of  the 
icrew  and  the  fpace  between.  In  the  Hiftorical  and  Philo¬ 
logical  Clafs  are : - A  paper  by  ProfelTor  Heyne,  to  (hew 

that  there  was  no  extinction  and  revival  of  the  a^ts  in  the 
middle  ages. — ProfelTor  Heeren  on  the  diverlity  and  affinity 
of  languages  in  the  ancient  kingdom  of  Perfia. — Gatterer’s 
fourth  treatife  on  the  Sarmatian  extraction  of  the  Livonians. 
— ProfelTor  Heeren  on  the  ancient  form  of  the  Perlian  gulph, 
— ProfelTor  Heyne  on  the  means  of  difcovering  the  earlieft 
Hate  of  Homer’s  poems,  and  of  reltoring  them. 

JSlemorias  da  Academia  Peal  das  Sciencias  de  Lifboa ,  &c.  j 

Vol.  I.  from  1780  to  1788.  Lifbon,  179 7.  Small  folio, 

575  pages. 

THE  Academy  of  Lifbon  was  indebted  for  its  origin,  in 
the  year  1779,  to  the  Duke  de  la  Foes,  uncle  of  the  prefent 
queen,  who  is  alfo  proficient  of  it.  The  different  branches 
of  knowledge  to  which  its  attention  is  directed  are:  Natural 
Philofophy,  Mathematics,  and  Domeltic  Literature :  and 
the  Memoirs  are  divided  into  the  fame  number  of  claffes. 

In  the  Phyfical  Clafs  are  : — Domenico  Vandelli  Flora  et 
Fauna  Lujitanica  Specimen ,  which  is  a  mere  nomenclature  : 
De  Vulcano  OUJJiponenJi  et  montis  Erminii ,  by  the  fame.  The- 
above  two  papers  are  in  Latin,  the  reft  in  Portuguese.  Two 
papers  by  Joao  Antonio  Dalla  Bella  on  the  magnetic  power. 
Various  obfervations  in  chemiftry  and  natural  hiftory,  by 
Domingos  Vandelli.  Obfervations  on  a  plant  hygrometer, 
by  Antonio  Soarez  Barbofa  :  this  hygrometer  is  made  of  the 
twilled  beard  of  the  feed  of  a  geranium.  Phyfical  obfervations 
in  regard  to  the  lightning  which  in  different  years  had  ftruck 
fome  of  the  royal  buildings  at  Mafra.  Meteorological  ob¬ 
fervations  in  various  places  by  different  men  of  learning.  On 
the  uncertainty  of  our  knowledge  refpeCling  the  plant  which 
produces  myrrh,  by  Jo&o  de  Loureiro.  On  the  nature  and 
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*eaf  origin  of  the  Agallochum ,  from  a  plant  entirely  new, 
which  the  author  calls  Aloexylum ,  by  the  fame. 

In  the  Mathematical  Clafs  are  : - A  general  folution  of 

Kepler’s  problem  de  demetriendo  dolio  non  plena,  by  Jofe 
Monteiro  da  Rocha.  On  the  true  principles  of  the  do&rine 
of  fluxions,  by  Borja  Gargao  Stockier.  Additions  to  the 
rule  of  M.  Fontaine  for  folving  problems  refpeHing  the 
quadrature  by  approximation,  by  Jofe  Monteiro  da  Rocha. 
Various  obfervations  of  the  ecltpfes  of  Jupiter’s  fatellites, 
made  in  178/5,  in  the  royal  college  of  Mafra,  by  D.  Joaquim. 
da  Aflumpgao  Velho.  On  determining  the  longitude  and 
latitude  of  Lifbon,  with  the  aftronomical  obfervations  em¬ 
ployed  for  that  purpofe,  by  Cuflodio  Gomes  de  Villas-Boas* 
Obfervations  of  the  fame  kind,  and  for  the  like  purpofe, 
made  at  Rio  Janeiro,  by  Bento  Sanches  Dorta.  Aftrono¬ 
mical  obfervations  by  Franc.  Antonio  Ciera  and  Franc,  de 
Oliveira  Barboza.  Obfervations  on  the  end  of  the  eclipfe  of 
Dec.  17,  1781,  made  at  Carthagena,  by  D.  Jacinto  CerutL 
Solution  of  a  problem,  propofed  by  the  Royal  Academy  of 
Sciences,  refpe£ting  the  approximation  of  M.  Fontaine,  by 
Manoel  Joaquim  Coelho  da  Maja. 

In  the  Clafs  of  Portuguefe  Literature  a  feries  of  papers  is 
announced  on  the  legiflation  and  conftitution  of  Portugal, 
by  Antonio  Gaetano  do  Amaral.  The  firft,  which  is  here 
given,  contains  an  account  of  the  ftate  of  Portugal  till  it  be¬ 
came  a  Roman  province.  This  clafs  contains  alio  the  two 
following  articles;- — On  the  Paftoral  Poetry  of  the  Lufita- 
nians,  by  Joaquim  de  Foros ;  and  a  hiftorical  elogium  of 
D’Alembert,  by  Franc.  Borja  Gargao  Stockier. 

Pbilofophical  TranfadkLons  of  the  Royal  Society  of  London  J bf* 

the  Year  1799.  Part  I. 

The  contents  are  : - *1.  The  Croonian  lecture.  Experi¬ 

ments  and  obfervations  on  the  ftru£ture  of  nerves,  by  Eve- 
rard  Home,  Efq.  F.  R.  S. — II.  The  Bakerian  Mure.  Ob- 
iervations  upon  an  unufual  horizontal  refraction  of  the  air, 
Vql.  IV.  P  vith 
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\vitli  remarks  on  the  variations  to  which  the  lower  parts  of 
.the  atmofphere  are  fometimes  fubjeft ;  by  the  Rev.  S.  Vince, 
A.  M.  F.  R-  5.  and  Plumian  Profeflor  of  Aftronomy  and  Ex¬ 
perimental  Philofophy  in  the  L  niverfity  of  Cambridge.  *■ 
III.  AbftraH  of  a  regiller  of  the  barometer,  thermometer,  and 
rain  at  Lyndon,  in  Rutland,  1797;  with  feme  remarks  on  the 
recovery  of  injured  trees :  by  d  homas  Barker,  Efq.  Commu¬ 
nicated  by  Mr.  Timothy  Lane,  F.  R.  S. — IV.  Some  additions 
to  a  paper  read  in  1790,  on  the  fubjedl  of  a  child  with  a  dou¬ 
ble  head:  by  Everard  Home,  Efq.  F.  R.  S.— V.  Obfervations 
on  the  manners,  habits,  and  natural  hiftory  of  the  Elephant: 
by  John  Corfe,  Efq.  Communicated  by  the  Right  Hon.  Sir 
Jofeph  Banks,  Bart.  K.  B.  F.  R.  S.— VI.  On  the  decompo- 
fition  of  the  acid  of  borax,  or  fedative  fait :  by  Lawrence  de 
Crell,  M.D.  F.  R.  S.  London  and  Edinburgh,  and  M.R. 
I.  A.  Tranflated  from  the  German. — VI.  A  method  of 
finding  the  latitude  of  a  place  by  means  of  two  altitudes  of 
the  fun,  and  the  time  elapfed  betwixt  the  obfervations  :  by 
the  Rev.  W.  Lax,  A.  M.  Lowndes’s  Profeflor  of  Aftronomy 
in  the  Univerfity  of  Cambridge. — VIII.  A  fourth  catalogue 
of  the  comparative  brightnefs  of  the  liars  :  by  William  Her- 
fchel,  L.L.D.  F.R.S. — IX.  On  a  fub -marine  foreft  on  the 
eaft  coaft  of  England  :  by  Jofeph  Correa  de  Serra,  L.  L.  D. 
F.R.S.  and  A. S. 

The  Appendix  contains  a  Meteorological  Journal,  kept  at 
the  apartments  of  the  Royal  Society  by  order  of  the  preli* 
dent  and  council. 
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MISCELLANEOUS  ARTICLES. 

MIDWIFERY. 

In  our  Second  Volume,  p,  iti,  we  announced  a  difcovery 
fald  to  have  been  made  by  Mr.  Herholdt,  an  eminent  accou¬ 
cheur  at  Copenhagen,  that  the  apparent  death  of  new-born 
Children  arofe  from  the  trachea  being  filled  with  a  liquid, 
^nd  that  they  might  often  be  redo  red  by  merely  giving  them 
ja  pofition  favourable  to  its  efflux.  We  then  expreffed  a  doubt 
jas  to  the  corre&nefs  of  the  obfervations;  becaiife  it  appeared 
fmpoffible,  from  Dr.  Goodwyn’s  experiments,  that  water 

!:ould  in  any  cafe  enter  into  the  trachea ;  and  becaufe,  in 
hofe  experiments  in  which  it  had  been  forced  into  the  tra- 
:hea,  it  had  .always  been  abforbed,  if  the  animal  was  fuf- 
^red  to  live.  Candour,  however,  now  calls  upon  us  to  Hate* 
(that  we  find  the  following  article  in  the  Journal  de  Phyfique 
jfor  Floreal,  an.  VII. 

An  important  difcovery  is  announced  in  the  Medico- 
Ghirurgical  Journal,  publifhed  by  Profeflor  1  ode  of  Copen-* 
hagen  *.  Herholdt  has  found,  on  opening  the  bodies  of  dill- 
born  animals,  that  the  cavity  of  the  tympanum  was  filled 
with  the  liquor  of  the  amnios  and  with  phlegm  (vifcous 
Water).  This  fluid  after  birth  blues  by  the  auditory  con¬ 
duit,  and  is  replaced  by  atmofpheric  air.  This  difcovery 
induced  him  to  fuppofe  that  the  liquor  of  the  amnios  is  in¬ 
troduced  alfo  into  the  canal  of  refpiration  before  the  child  is 
born.  Experiments  made  at  the  veterinary  fchool  have  con¬ 
firmed  this  hypothejis .  Nature,  in  general,  dil charges  this 
liquor,  but  fometimes  it  is  neceflary  for  that  purpofe  to 
Smploy  the  abidance  of  art.  A  child  cannot  breathe  eafily 

*  Vol,  III.  chap.  3.  1798. 
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lintil  it  is  freed  from  it.  Herholdt  is  of  opinion,  that  ttn£ 
accident  occafiotis  more  apparent  deaths  tha|i  is  commonly 
believed.  It  is  not  fufficient  then  to  rinfe  the  child’s  throat  5 
it  muft  be  placed  in  fuch  an  attitude  as  will  facilitate  the  run¬ 
ning  off  of  the  water.  1  he  author  has  had  the  good  fortune 
this  year  to  reftore  to  life  twelve  children  out  of  thirteen  who 
were  in  the  like  iituation.  Profeffors  Abildgaard  and  W  i- 
borg  have  confirmed  this  experiment  by  opening  five  pup¬ 
pies  cut  from  the  belly  of  the  mother.” 

NATURAL  HISTORY. 

The  following  incident  has  lately  attrafted  much  notice  at 
Paris  : — Citoyen  Felix  two  years  ago  brought  two  lions,  a 
male  and  female,  to  the  national  menagerie.  About  the  be¬ 
ginning  of  June  Felix  fell  ill,  and  could  no  longer  attend  the 
lions ;  another  was  forced  to  do  his  duty.  1  he  lion,  lad  and 
folitary,  remained  from  that  moment  conflantly  feated  at  the 
end  of  his  cage,  and  refufed  to  receive  any  thing  from  the 
Granger.  His  prefence  even  was  hateful  to  him,  and  he  me¬ 
naced  him  by  bellowing.  The  company  of  the  female  feemed 
alfo  to  difpleafe  him ;  he  paid  no  attention  to  her.  The 
imeafmefs  of  the  animal  afforded  a  belief  that  he  was  really 
ill,  but  no  one  dared  to  approach  him.  At  length  helix  got 
well,  and  meaning  to  furprife  the  lion,  he  crawled  foftly  to 
the  cage,  and  fhe wed  only  his  face  againft  the  bars  5  the  lion 
in  a  moment  made  a  bound,  leaped  againft  the  bars,  patted 
him  with  his  paws,  licked  his  hands  and  face,  and  trembled 
with  pleafure.  The  female  ran  to  him  alfo  ;  the  lion  drove 
her  back,  feemed  angry,  and  fearful  that  fhe  fliould  fnatch 
any  favours  from  Felix ;  a  quarrel  feemed  about  to  take  place 
between  them,  but  Felix  entered  the  cage  to  pacify  them. 
He  careffed  them  by  turns.  Felix  is  now  feen  frequently 
In  the  midft  of  this  formidable  couple,  whofe  power  he  has 
fettered  :  he  holds  a  kind  of  converfation  with  them.  Does 
he  with  that  they  fliould  feparate  and  retire  each  to  their 
cages,  he  has  only  to  fpeak  a  word ;  does  he  wifti  that  they 
Ihould  lie  down  to  fliew  ftrangers  their  paws  armed  with! 
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terrible  claws,  and  their  throats  full  of  tremendous  teeth— 
at  the  leaft  fign  from  him  they  lie  on  their  backs,  holdmp 
their  paws  one  after  another,  open  their  throats,  and,  as  a 
recompense,  obtain  the  favour  of  licking  his  hand. — Thefe 
two  animals,  of  a  firong  breed,  are  five  years  and  a  half  old; 
they  were  both  of  the  fame  mother,  and  have  always  lived 
$oo;ether, 

FULMINATING  OXYD  OF  MERCURY. 

It  is  well  known  that  C.  Bayen,  Brugnatelli,  and  others, 
fome  time  ago  difeovered  that  nitrats  in  general,  thofe  of 
the  metals  not  excepted,  detonate  with  combuftible  fub- 
ftances,  efpecially  with  fulphur.  That  fome  preparations 
of  gold  and  of  lilver  -poffefs  the  property  of  fulminating 
without  the  addition  of  any  inflammable  fubftance,  has 
alfo  been  known  for  fome  time.  We  have  now  to  an¬ 
nounce,  that  a  method  of  preparing  an  oxyd  of  mercury, 
different  from  any  deferibed  by  Bayen  or  others,  that  may  be 
fired  like  gunpowder,  and  detonates  loudly  with  a  gentle 
ftroke  of  a  hammer,  has  juft  been  difeovered  by  Mr.  Edward 
Howard.  We  have  not  yet  received  a  corredf  account  of 
the  procefs  for  preparing  it,  but,  from  the  wonderful  expan- 
five  force  it  exerts  on  being  fired,  we  have  not  a  doubt  that 
it  will  prove  a  very  ufeful  difeoyery.  A  few  grains  of  it  tried 
in  a  gunpowder  proof,  inftead  of  merely  railing  the  flap  to 
fome  point  within  the  range  of  the  attached  fcale,  fairly  fliot 
it  off  ;  and  the  piece  detached,  on  being  examined,  was. 
found  to  have  received  fuch  a  blow  from  the  newly-gene¬ 
rated  gas  as  to  be  abfolutely  dented  by  it,  as  if  it  had  re¬ 
ceived  the  impreffion  of  a  punch  by  means  of  a  heavy  ham¬ 
mer  :  the  cavity  was  exadtly  the  diameter  of  the  bore  of  the 
proof,  and,  what  is  extremely  Angular,  of  an  equal  depth 
all  over.  A  charge  of  only  thirty-two  grains  laid  open,  for 
two  inches  in  length,  the  breech-end  of  a  very  ftrong  muf- 
ket  barrel  on  the  two  oppoflte  fides,  tjie  force  being  too 
great  to  allow  time  to  the  gas  to  wiredraw  itfelf  (if  we  may 
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ufe  the  term)  to  enable  it  to  pafs  off  through  the  calibre 
—-In  a  future  Number  we  {hall  lay  farther  particulars  before, 
pvir  readers  refpe&ing  this  difcovery, 

EFFECT  OF  HYDROGEN  GAS  ON  THE  VOICE. 

The  Journal  BritanniquC,  published  at  Geneva  by  Prevot, 
contains  the  following  article  : — “  Maunoir  was  one  day 
amuling  himfelf  with  Paul  at  Geneva,  in  breathing  pure 
hydrogen  air.  He  infpired  it  with  eafe;  and  did  not  per? 
ceive  that  it  had  any  fenlible  effect  on  him,  either  in  enter¬ 
ing  his  lungs,  or  palling  out.  But  after  he  had  taken  in  a 
very  large  dofe,  he  was  defirous  of  fpeaking,  and  was  afto- 
nilhingly  furprifed  at  the  found  of  his  voice,  which  was  be? 
come  foft,  fhrill,  and  even  fqueaking,  fo  as  to  alarm  him.  Paul 
made  the  fame  experiment  on  himfelf,  apd  the  fame  effe£f 
was  produced.  I  do  not  know  whether  any  thing  fimilar 
has  occurred  in  breathing  any  of  the  other  gafes.” 

CHEAP  METHOD  OF  PREVENTING  THE  DISAGREE? 

ABLE  SMELL  OF  PRIVIES. 

In  fome  houfes,  privies,  when  badly  placed  and  ill  taken 
care  of,  diffufe  an  odour  as  inconvenient  as  unheal thfulq  but 
the  means  of  remedying  this  evil  is  exceedingly  eafy.  If  a 
certain  quantity  of  milk  of  lime  (water  in  which  lime  has 
been  diffolved,  and  whitened  by  the  fine  particles  of  that 
fubftance)  be  mixed  with  a  ley  of  allies,  or  foapy  water  that 
has  been  even  ufed  for  walhing,  be  thrown  into  the  fink  of  the 
privy,  it  will  deftroy  the  offenfive  fmell.  By  thefe  means* 
for  the  value  of  a  few  pence,  any  colle&iop  of  filth  whatever 
may  be  neutralised.  By  the  fame  procefs  conveniencies  for 
fick  perfons  may  be  kept  in  their  apartments.  Nothing  is. 
necelfary  but  to  have  a  tub,  covered  with  a  board  as  a  feat ; 
five  or  fix  pounds  of  quicklime,  a  fmall,  quantity  of  allies, 
and  two  buckets  of  water  thrown  into  the  tub,  will  prevent 
any  difagreeable.  odour.  It  may  readily  be  conceived  that 
the  fame  procefs  may  be  employed  in  regard  to  a  night- 


"Length  of  the  Metre ,  &c.  21^ 

chair.  The  fecal  matter,  after  being  thus  neutralifed,  is  an 
excellent  manure  for  land, 

LENGTH  OF  THE  METRE. 

From  the  Journal  de  Phyfique  we  learn,  that  the  report 
which  has  been  made  of  the  length  of  the  metre  at  Paris  by 
the  learned  men  employed  in  determining  the  length  of  a 
degree  of  the  meridian,  has  been  fixed  at  3  feet  11  lines 

f  v 

and  1,296  of  a  line.  On  this  bafis  all  the  other  meafures 
are  to  be  formed.  We  fhall  give  hereafter  a  more  particular 
account  of  this  operation,  which  leads  to  foine  changes  in 
the  refults  before  given  by  approximation. 

TRANSIT  OF  MERCURY. 

“  I  waited  with  impatience  for  the  paffage  of  Mercury 
over  the  fun’s  difk  in  his  defcending  node.  It  had  never 
been  completely  obferved  in  that  pofition,  and  there  will  not 
be  another  for  thirty-three  years.  I  had  the  pleafure  of  ob- 
ferving  Mercury  enter  the  fun’s  difk,  like  a  fmall  round 
black  fpot,  on  the  18th  of  Floreal  (May  7th)  in  the  morn¬ 
ing,  at  the  very  moment  pointed  out  in  my  new  tables.  The 
principles  on  which  they  are  founded  I  have  explained  in 
the  fi-rft  memoir  read  at  the  firil  meeting  of  the  firft  clafs* 
of  the  Inftitute  immediately  after  its  eftablifhment.  This 
is  the  more  fatisfadtory,  as,  in  the  calculations  for  the  tranfit 
of  the  4th  May  1780,  there  were  forty  minutes  variation  from 
the  beft  tables  of  Mercury.  Lalande.” 

PREPARATION  OF  BRUNSWICK  GREEN. 

Kafleleyn  has  lately  publifhed  the  following  method  of 
preparing  this  colour,  which  is  much  ufed  on  the  Continent 
for  oil  painting,  and  in  the  manufadturing  of  printed  paper. 
Shavings  of  copper  are  put  into  a  clofe  veffel,  and  befprink- 
led  with  a  folution  of  the  muriat  of  ammonia.  The  metal 
firft  unites  with  the  muriatic  acid,  and  is  diflolved,  and  is 
in  its  turn  precipitated  by  tHe  difengaged  ammonia,  to, 
which  it  now  joins  itfelf.  The  precipitate  is  then  vcafhed 
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and  dried  in  wooden  boxes,  or  upon  an  extended  cloth.  The 
liquid  which  remains,  as  well  as  the  water  of  the  firff  waffl¬ 
ing,  may  be  employed  feveral  times  in  fucceffion  for  new 
operations,  by  diffolving  in  it  frefh  portions  of  fal  ammoniac 
to  the  point  of  faturation.  Three  parts  of  the  muriat  of 
ammonia  are  fufficient  for  two  parts  of  copper,  and  the  re¬ 
fill  t  is  fix  parts  of  colour.  This  beautiful  green  is  in  Hol¬ 
land  called  Friefland  green.  It  is  almoft  always  adulterated 
with  cerufe. 

CEMENT  FOR  FILLING  UP  CRACKS  AND  FISSURES  lit 

IRON  VESSELS. 

The  fame  author  has  alfo  made  known  this  cement.  It 
confifts  of  fix  parts  of  yellow  potter’s  clay,  one  part  of  the 
filings  of  iron,  and  a  quantity  of  linfeed  oil  fufficient  to  form 
the  whole  into  a  pafte  of  the  confidence  of  putty. 

GREN’s  EUDIOMETER. 

Profeffor  Gren,  in  a  work  of  his  lately  publifhed  *,  pro- 
pofes  the  following  method  of  confiru&ing  an  eudiometer 
by  means  of  phofphorus;  which,  though  flow  in  its  opera¬ 
tion,  will  give  a  very  accurate  refult.  Take  a  fmall  cylin- 
dric  glafs  tube,  fealed  at  the  one  end,  and  divided  from  that 
end  by  means  of  a  fcale  into  fufficiently  fmall  equal  parts ; 
fill  it  with  diddled  water,  plunge  it  into  a  bafon  of  the  fame 
liquid,  make  to  afcend  a  quantity  of  the  air  to  be  examined, 
and  note  the  date  of  the  atmofphere  at  the  time,  as  indi¬ 
cated  by  the  barometer  and  thermometer.  Through  a  cork, 
fmaller  in  diameter  than  the  tube,  flick  a  few  needles,  and 
place  on  the  upper  end  of  them  a  bit  of  pure  dear  phofphorus: 
fallen  a  thread  to  the  bottom  of  the  cork.  Introduce  this 
cork  into  the  lower  end  of  the  tube,  with  the  phofphorus 
uppermoft,  in  which  it  will  rife  to  the  furface  of  the  water;  fo 
that  the  phofphorus  on  the  needles  will  come  in  contact  with 

*  Gruiyirifs  der  Naturlehrc.  Halle,  1797, 
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the  jras  in  the  upper  end  of  the  tube.  T  he  tube  muff  now  be 
left  inverted  in  the  veflel  fdled  with  wraier,  111  \v Inch  it  muff 
remain.  The  phofphorus  will  undergo  allow  and  gradual  corn- 
bullion  :  by  means  of  the  thread  the  cork  from  time  to  time 
maybe  drawn  under  the  water  to  wafli  off  the  acid  produced 
by  the  combuftion,  and,  adhering  to  the  phofphorus,  to  haften 
the  procefs.  When  all  the  oxygen  gas  is  confirmed,  and  the 
remaining  phofphorus  is  no  longer  obferved  to  fliine  in  the 
dark,  the  cork  muff  be  drawn  out ;  and  the  obferver  muff 
note,  at  a  correfponding  height  of  the  barometer  and  degree 
of  heat  with  that  of  the  atmofphere  when  the  procefs  com-, 
menced,  the  quantity  of  azot  remaining,  and  how  much 
oxygen  has  been  confirmed. 

METHOD  OP  PROVING  WHETHER  COTTON  BE  ADUL¬ 
TERATED  with  wool,  or  vice  verja . 

You  mav  ealily  afcertain  whether  cotton  is  mixed  with 
wool,  by  fubje&ing  it  to  the  a&ion  of  the  oxygenated  mu¬ 
riatic  acid,  which  will  render  it  white,  at  the  lame  time  that 
it  makes  the  wool  yellow.  Profeffor  Brugman,  of  Leyden, 
has  by  the  fame  means  been  able  to  determine  with  cer¬ 
tainty  what  part  in  the  brain  is  the  medullary  fubftance, 
and  what  part  the  nerves ;  and  to  difcover  the  latter  even  at 
their  origin,  where  moft  concealed. 

OXYGENATION  OF  SNOW  AND  RAIN. 

In  our  laft  volume,  page  233,  we  gave  a  paper  by 
M.  Haffenfratz  on  the  oxygenation  of  fnow  and  rain,  and 
their  effects  on  vegetation.  In  that  paper  M.  Haffenfratz 
divides  the  a&ion  of  fnow  into  parts,  iff.  As  preferving 
plants  from  the  great  cold  of  the  atmofphere ;  2 d,  as  cauf- 
ing  a  greater  number  of  feeds  to  expand  by  means  of  the 
oxygen  with  which  it  fupplies  them.  M.  Haffenfratz 
proved  the  prefence  of  oxygen  in  fnow  by  its  rendering 
turnfol  paper  red,  and  precipitating  oxyd  of  iron  from  a  fo- 
Jution  of  the  fulphat  of  that  metal*  Dr,  Joachim  Carradori 
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de  Prato  has,  however,  lately  afferted  %  in  oppofitior*  to 
M*  Haflenfratz,  that  fnow  is  not  oxygenated  :  iff,  becaufe  fiffi 
which  lived  very  well  in  common  water,  did  not  live  in  recent 
fnow  water,  but  died  in  a  fhovt  time:  2d,  becaufe  fnow  water 
expofed  to  the  aCtion  of  light  did  not  fuffer  oxygen  gas  to  be 
difengaged.  He  aferibes  therefore  the  hidden  death  of  filh, 
and  the  non-produCtion  of  oxygen  by  light,  to  the  want  of 
that  fubftance  in  fnow  water,  M.  Haflenfratz  has  obfervedj, 
in  anfwer  to  thefe  objections,  that  animals  may  die  either 
through  the  want  or  by  an  excels  of  oxygen,  as  well  as  by  the 
want  or  an  excefs  of  nourifhment,  and  that  a  mean  propor¬ 
tion  of  both  are  neceflary  for  the  prefervation  of  life  and 
health  :  that  all  oxygenated  fub fiances  do  not  difengage  their 
oxygen  on  being  expofed  to  the  light;  and  that  when  it  is  dif¬ 
engaged,  they  fuffer  only  the  excefs  to  efcape — another  portion 
remains  which  cannot  be  taken  from  them  by  that  agent.  Dr, 
Carradori,”  fays-  M.  Haflenfratz,  u  does  not  deny  the  refults 
of  the  experiments  I  have  announced ;  he  only  thinks  they 
are' not  concluflve,  becaufe  fijfh  do  not  live  in  recent  fnow 
water.”  He  therefore  promifes,  as  foon  as  he  can  procure- 
fnow  water,  to  repeat  Dr.  CarradorPs  experiments;  to  vary 
them,  and  make  new  ones,  in  order  to  prove  in  the  mod 
pofltive  manner  the  exigence  of  oxygen  in  fnow,  and  to  de-< 
termine  the  caufes 
to  it  exclufively. 


of  the  phenomena  which  feem  to  belong 


EUROPEAN  SUGAR. 

We  are  informed  byProfeflbrBeckmann,  that  the  Chamber 
of  the  Mark  at  Berlin  has  lately  been  at  great  pains  to  pro¬ 
mote  the  manufacturing  of  fugar  from  plants  indigenous  in 
Germany.  Some  experiments  were  made  for  that  purpofe 
with  the  juice  of  the  maple,  which  was  refined  in  a  fugar 
hakehoufe,  and  found  to  be  equal  to  loaf  fugar.  ‘Profeffor 
Beckmann,  who  faw  fpecimens  of  i,t,  fays,  it  has  been  found 


*  See  his  experiments  in  the  Journal  de  VhjJi^ue^  Ventofe,  an.  7* 
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that  the  Virginian  red  maple,  or  filver-leaved  maple  ( acer 
rubrum ),  gives  more  fugar  than  the  fugar- maple  ( acer fac - 
$harinum)  ;  which  is  the  more  fortunate,  as  the  latter  with- 
ftands  better  the  cold  of  an  European  winter.  The  Profeflor 
adds,  that  attempts  are  making  in  Brandenburg  to  cultivate 
this  tree,  and  that  feeds  have,  been  ordered  from  America, 
but  they  have  not  yet  arrived, 

ERUPTION  OF  THE  PEAK  OF  TENERIFF. 

Fleurieu  lately  announced  to  the  National  Inftitute,  that 
3i  fea-captain  had  actually  feen  the  Peak  of  Teneriff  throwing 
up  fire.  According  to  La  Cepede,  no  eruption  from  the 
Peak  has  taken  place  for  400  years.  Fleurieu  himfelf  had 
often  feen  fmoke  arife  from  it,  and  found  the  earth  near  the 
crater  fomewhat  warm. 

T  o  R  N  A  D  Q. 

The  following  account  of  a  phenomenon  of  this  kind, 
which  took  place  at  Whitelaw,  in  the  parifh  of  Ednam, 
Berwickfhire,  on  the  3d  inftant,  is  copied  from  the  Kelfo 
Mail : — • 

“  The  weather  through  the  day  had  been  calm,  with  foft 
fhowers.  At  feven  o’clock  in  the  evening  there  was  obferved 
by  many  people,  a  little  to  the  louth-wefi  of  I\lr.  Tod  s  houfe 
at  Whitelaw,  a  denfe  light-coloured  cloud  of  a  very  uncom¬ 
mon  appearance.  It  refembled  an  inverted  cone,  reaching 
from  the  ground  to  a  eonfiderable  height  in  the  atmofphere. 
Its  motion  towards  the  houfe  was  flow  and  majeftic;  a  perfon 
of  no  great  agility,  on  feeing  it  approach,  could  eafily  have 
efcaped  from  it.  It  began  at  length  to  whirl  round  with  great 
rapidity,  accompanied  by  a  loud  rattling  noife.  The  effe&  of 
its  amazing  power  was  firft  exhibited  upon  a  large  flack  of 
draw  in  the  barn-yard,  which  it  railed  in  one  mafs  to  a  confi- 
derable  height  in  the  air.  A  beam  of  timber,  lying  flat  on 
the  around,  was  hurled  from  its  place  feveral  feet ;  an  1  it  will 
be  thought  almoft  to  exceed  credibility  when  it  is  mentioned 
that  this  beam  was  33  feet  long.  Small  ftones  were  heaped 
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together  In  mounds,  as  if  by  a  flood.  The  farm  offices  were 
materially  injured  ;  fome  of  them,  indeed,  were  almoft  en¬ 
tirely  ftript  of  their  tiles.  Human  ftrength  was  mere  weak- 
nefs  when  oppofed  to  this  war  of  the  elements.  A  flout 
young  fellow,  who  had  witnefled  the  fcene  in  the  barn-yard, 
from  an  apprehenfion  that  the  houfe  mufl  necefiarily  be  tum¬ 
bled  down,  ran  out  for  fafety.  The  refifllefs  enemy,  how¬ 
ever,  lifted  him  over  a  wall  five  feet  high,  and  carried  him 
forwards  30  or  40  yards  !  Several  of  the  fervants  were  forcibly 
driven  about,  fome  in  one  direction  and  fome  in  another, 
according  to  the  eddy.  The  horfes  and  cattle  upon  the  farm 
exhibited  the  livelieft  fymptoms  of  alarm  and  agitation.  The 
dwell ing-houfe  at  Whitelaw,  in  which  the  family  refided  at 
the  time,  fhook  with  fuch  violence  as  to  threaten  its  own 
deftru&ion  and  theirs.  Providentially,  however,  amid  ft  all 
the  devaftation,  no  perfon  wras  materially  hurt ;  and,  what 
renders  this  the  more  remarkable  is,  that  the  tiles  which 
were  torn  from  the  furrounding  offices  fell  from  an  immenfe 
height,  in  vafl  numbers,  among  the  people  expofed  to  the 
ftorm.  Before  the  cloud  reached  the  farm -houfe  it  had  for¬ 
tunately  divided,  and  the  two  parts  taking  different  direc¬ 
tions,  only  one  of  them  ftruck  the  buildings.  Had  the  whole 
collected  force  difcharged  itfelf  at  once,  few,  it  is  probable, 
would  have  furvived  to  relate  the  particulars.  There  was 
little  rain  at  Whitelaw  either  immediately  before  or  after  the 
whirlwind;  but  in  the  adjacent  country,  to  the  north  and 
Caff,  owing,  it  is  fuppofed,  to  the  violent  concufilon  of  the 
glouds,  there  was  fuch  a  torrent  of  rain,  and,  in  fome  places, 
of  hail  for  a  few  minutes,  as  had  not  been  obferved  in  th$ 
memory  of  man,” 

DEATHS. 

After  a  few  hours  illnefs,  on  Saturday  July  6th,  at 
his  houfe  in  Orford-ftreet,  Rcvcly  the  architect;  a  mai) 
of  great  attainments  in  his  fcience.  He  had  followed  the 
&eps  of  Athenian  gtuart  in  his  travels  through  Greece  ancj 

refide&o^. 
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temlence  at  Athens,  and  had  availed  himfelf  of  all  the  ad¬ 
vantages  which  might  be  derived  from  vifiting  the  architect 
tural  remains  in  that  part  of  the  eaft.  His  colle&ion  of 
drawings,  which  were  made  during  his  oriental  progrefs,  are 
universally  known  to  all  the  lovers  of  art  and  admirers  of 
elalTic  antiquity. 

His  principal  work  is  the  New  Church  at  Southampton, 
which  pofiefles  great  merit  as  it  is ;  and  would  have  been  a 
very  diftmguifhed  monument  of  his  talents,  if  his  original 
defign  had  been  completed;  but  he  was  curbed  and  con- 
troulecl  in  its  progrefs  by  his  employers,  the  mayor  and  al¬ 
dermen  of  that  borough. 

His  plans  for  wet  docks  on  the  Thames,  which  were  of¬ 
fered  to  the  confideration  of  Parliament,  difplay  a  very  com- 
prehenfive  knowledge  of  the  various  branches  of  his  profef- 
Hon  connected  with  fuch  an  undertaking.  We  have  heard 
that  he  flrft  fuggefted  the  converlion  of  the  Ifle  of  Hogs  to 
that  ufe  to  which  there  is  an  appearance  that  it  will  now  be 
applied.  Thefe  plans  he  fometimes  thought  of  publifliing, 
with  large  explanations  and  technical  accounts  qi  every  part} 
hut  we  know  not  bow  far  he  had  proceeded,  01  whether  he 
had  proceeded  at  all,  in  fulfilling  fuch  an  intention. 

He  was  once  tantalized  with  the  flattering  expectation  of 
being  employed  at  Bath  in  erecting  a  liute  cf  buildings  for 
a  new  arrangement  pf  the  public  baths  in  that  city.  He 
accordingly  made  deiigns  of  great  beauty  and  elegance,  re¬ 
plete  with  convenience,  full  ot  rare  contrivance,  and  dif- 
pofed  in  an  original  ftyle  of  accommodation.  But  this  hope 
palled  away,  as  Mr.  Revely’s  hopes  were  very  apt  to  do.  He 
was  alfo  the  Editor  of  the  pofthumous  volume  of  Stuart’s 
Antiquities  of  Greece,  and  was  peculiaily  qualified,  by  his 
local  and  profeiiional  knowledge,  for  that  office. 

He  had  been  a  pupil  of  Sir  William  Chambers,  and,  v  un 
all  the  fuhfequent  advantages  derived  from  travel  and  red¬ 
olence  in  Italy  and  Greece,  it  might  have  been  fuppofed  that 

he  had  a  very  fair  profpeCI  of  fucceis  in  his  piofeffion.  But 
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Revely  had  an  awkward  way  of  letting  loofe  his  real  opi¬ 
nions,  and  had  habituated  himfelf  to  an  undifguifed  delivery 
of  them.  It  need  not  be  added,  that  fuch  qualities  were  not 
calculated  to  render  him  popular,  and  that  they  influenced 
many  who  were  difpofed  to  employ  him  to  feek  architects  of 
more  pliant  and  accommodating  difpofltions. 

He  entertained  a  very  high  opinion  of  the  profeflion  of  art 
architect;  but  it  did  not  check  his  irtduftry  by  any  fuperci- 
lious  affeCtation  of  importance,  for  he  fought  employment 
wherever  a  liberal  fpirit  would  permit  him  to  feek  it.  This 
a&ivity,  however,  appears  from  fome  untowdrd  circuniftance 
or  other  to  have  been  continually  baffled*  He  Once  made  a 
journey  to  Canterbury,  with  a  fet  of  admirable  defigiis  for  a 
county  infirmary,  in  confequence  of  an  advertifement  from 
the  corporation  of  that  city,  which  invited  architects  to  make 
propofals  for  the  ereCiion  of  fuch  an  edifice*  His  defigns 
were  approved  and  admired ;  but  after  fome  confidetation, 
the  committee  appointed  to  conduCt  the  bufmefs  propofed 
to  purchafe  the  drawings,  and  truft  the  execution  of  them 
to  a  country  builder  in  order  to  fave  the  expence  of  an  ar¬ 
chitect.  Mr.  Revely,  mortified  at  this  treatment  of  hrs  pro- 
fefiional  character,  rather  warmly,  but  very  innocently  ob~ 
fervCd,  that  to  commit  a  work  of  fuch  confequence  to  a  com¬ 
mon  carpenter,  when  an  architect  was  at  hand,  would  be  as 
injudicious  as  if  any  one,  in  a  cafe  of  great  danger,  fhould 
apply  to  an  apothecary  when  he  could  confult  a  phyfician. 
KTow,  it  moft  unfortunately  happened  that  the  chairman  of 
the  committee  was  an  apothecary ;  and  Mr.  Revely  was  aflo- 
titfhed  to  find  himfelf  and  his  defigns  very  unceremonioufly 
diiirnffed,  to  make  room  for  a  builder  who  probably  was  not 
qualified  to  fuggefl  fuch  frivolous  diftinCtions. 

We  cannot  conclude  without  giving  this  accomplifhed  ar¬ 
chitect  the  heft  praife  that  can  be  bellowed.  He  was  a  man 
of  ftriCt  integrity  in  all  his  dealings;  and  the  little  eccentri¬ 
cities  of  his  character  had  no  tendency  to  weaken  the  main, 
fupporters  of  it. . 

»  Iii 
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In  Vol.  III.  p.  335?  we  announced  the  death  of  the  cele¬ 
brated  French  adronomer  Borda  on  the  20th  of  February 
lad  in  the  64th  year  of  his  age.  Since  that  period  we  have 
been  able  to  col!e6t  a  few  more  particulars  refpedting  the 
fervice  rendered  by  him  to  the  fciences,  which  will  no  doubt 
afford  fatisfa&ion  to  many  of  our  readers.  Charles  Borda, 
formerly  Chevalier  de  Borda,  was  a  Chef  d^Ef cadre  in  the 
Royal  Navy  under  the  old  French  government.  He  didin- 
guifhed  himfelf  early  as  an  able  mathematician,  and  many 
proofs  of  his  talents  in  this  refpedfc  may  be  found  in  the  nu¬ 
merous  and  excellent  papers  which  he  publifhed  in  the  Me¬ 
moirs  of  the  Academy  of  Sciences.  He  wrote  on  different 
objedls  of  hydraulics ;  on  the  refinance  of  fluids  ;  on  water¬ 
wheels  and  pumps ;  on  the  throwing  of  bombs  ;  on  the 
method  of  determining  curved  lines ;  on  the  properties  of 
maxima  and  minima ;  on  the  bed  method  of  choofing  by  lot. 
In  the  year  1771  and  1772  he  undertook  a  voyage,  by  com¬ 
mand  of  the  king,  with  Verdun  de  la  Crenne  and  Pingre, 
in  the  Flora  frigate,  in  which  he  had  the  rank  of  Lieutenant 
de  Vaijfau ,  to  various  parts  of  Europe,  Africa,  and  America, 
for  the  improvement  of  geography  and  navigation,  and  in 
order  to  try  various  nautical  indruments  and  time-pieces. 
Thefe  three  navigators  afterwards  publifhed,  in  concert,  the 
refult  of  their  obfervations,  in  two  volumes  quarto,  under  the 
title  of  Voyage  fait  par  Ordre  du  Roi  en  1 7 7 1  e ^  *772j 
in  which  Borda9 s  (hare  was  not  the  lead  confiderable.  An 
account  of  the  refult  of  this  expedition  may  be  found  alfo  in 
the  Memoirs  of  the  Academy  of  Paris  for  the  year  1773# 
The  public  are  indebted  to  him  likewife  for  the  bed  chai$ 
of  the  Canary  Iflands,  which  ferved  as  a  pattern  for  the  va¬ 
luable  chart  of  thefe  iflands  publifhed  in  Spain  in  1788. 

In  the  year  1787  he  publifhed  his  valuable  Defcripthn  ef 
Ufage  du  Cercle  de  Reflexion ,  in  which  he  revived  the  re- 
fle&ing  circle  propofed  by  Tobias  Meyer  in  17 56.  He  wa$ 
the  founder  of  the  fird  fchool  for  Nautical  Archite&ure  in 
Jrance,  and  drew  up  a  plan  of  the  mode  of  education  to  be 
■  >  -  •  employed 
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employed  In  it.  He  introduced  alfo  an  uniformity  in  {hip- 
building  according  to  the  principles  of  Euler,  by  which 
means  all  the  French  fhips  of  war  were  fo  conftrudled  as  to- 
be  equal  in  point  of  failing.  The  form  of  the  French  (hips, 
which  is  founded  on  true  mathematical  principles,  is  un¬ 
doubtedly  fuperior  to  that  employed  by  other  maritime  na¬ 
tions  :  it  is  the  mod  convenient  and  advantageous  for  quick 
failing,  as  has  been  acknowledged  even  by  fome  of  the  bed 
officers  in  the  Britifh  Navy.  He  brought  into  ufe  Meyer’s 
old  method  of  meafurino-  terreftrial  angles,  which  had  been 
totally  neglected ;  employed  it  in  aitronomical  obfervations, 
and  invented  a  circle  on  a  new  conftrudlion  with  moveable 
telefcopes,  which  was  ufed  in  the  new  meafurement.  He 
was  the  inventor  of  the  new  inftruments  with  which  that 
meafurement  was  made,,  and  of  which  fome  account  has 
been  given  in  the  firft  volume,  p.  269,  of  this  Magazine.  He 
bad  the  greated  (hare,  in  the  late  reform  of  weights  and 
meafures  introduced  in  France;  and  caufcd  to  be  printed,  at 
bis  own  expence,  tables  of  ligns  according  to  the  decimal 
fyftem.  In  the  year  1792  he  determined,  with  an  accuracy 
never  before  attained,  the  length  of  a  pendulum  fwinging 
feconds,  at  Paris.  In  the  year  1797  he  hood  on  the  lift  of 
candidates  for  the  diredforfliip. 

The  following  anecdote  is  related  of  him  when  a  young 
man: — Having  preferred  himfelf  before  Camus,  who  exa¬ 
mined  the  dudents  in  the  Artillery  School,  as  a  candidate 
for  admittance  into  the  Royal  Artillery,  he  was  rejected  on 
the  icore  of  incapacity.  It  was  not  long,  however,  before 
he  was  a  colleague  in  the  Academy  of  Sciences  with  his. 
former  examiner,  who  had  entertained  fuch  a  falfe  opinion 
refpe&ing  him.  Borda,  however,  either  through  a  love  of 
truth,  or  reipedt  for  his  quondam  judge,  who  was  now  his 
fellow-member,  always  contradidled  this  anecdote,  and  called- 
■it  an  idle  rumour. 

Errata.  In  our  lafl  Number,  p.  89,  J.  14 ,for  three  read  two.  Page  90, 
4th  line  from  the  bottom,  read — that  appear  as  if  upon  hiv  body,  an4 
having,  &c.  Page  92,  I,  23,  for  mills  read  metwh 
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I.  Ohfervalions  on  the  Property  afcrihed  to  Oil,  of  calming  th* 
IVaves  of  the  Sea .  By  I.  F.  W.  Otto  *. 

•  •  ,  t 

-/\^N  idea  Was  entertained,  in  the  earlieft  ages,  that  there 
were  means  capable  of  calming  the  waves  of  the  refllefs 
ocean,  and  of  rendering  its  furface  tranquil  and  even.  Arif- 
to  tie  fays,  that  every  body  thrown  into  the  fea  when  agi¬ 
tated,  fuch  as  anchors,  &c.  tends  to  leffen  the  waves  5  be- 
caufe  a  kind  of  eddy  is  thereby  created,  which  exerts  itfelf  in 
a  direction  Contrary  to  their  movement,  and  confequently 
weakens  them.  Plutarch  f  and  Pliny  J  afcribe  this  power 
to  oil ;  as  they  affert  that  it  poiTefles  a  property  by  which  it 
reftrains  the  reftlefs  movement  of  water,  renders  its  furface 
even,  and  thereby  caufes  the  rays  of  the  fun,  which  are  re¬ 
fracted  through  the  waves  in  different  directions,  to  pafs  to 
the  bottom  free  and  uninterrupted.  What  the  ancients  have 
faid  on  this  fubjeCt  is  exceedingly  vague  and  obfcure.  It 

*  From  Von  Zach’s  Getiprapbifche  Epbemeriden,  Vol.  II.  Part  6. 
f  Quaeft.  Nat. 

%  Ea  natura  eft  olei,  ut  lucern  adferat  et  tranquillet  omnia,  eriam  mare, 
quo  non  aliud  eiememuKi  eft  implacabilius*  H'Jl,  Nat .  lib,  i u  c.  103. 

Vol,  iv,  a  * 
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does  not  appear  clearly  from  their  information,  whether  thi 
divers,  to  whole  tellimonv  they  refer,  made  their  oblerva- 
tions  at  the  furface  of  the  water,  or  at  any  depth.  B elides y 
we  are  not  able  to  aieertain  whether  they  looked  through 
the  oil  as  through  a  window,  or  as  through  a  magnifying 
glafs:  for  if  a  drop  of  limpid  oil  be  let  iall  upon  water,  it  will- 
form  a  very  fun  pie  kind  of  microfcope,  and  magnify  objects 
placed  at  a  convenient  depth  below  the  water.  Plutarch 
feems  to  believe,  that  the  oil  fpouted  from  the  mouth  of  the 
diver  formed,  in  afeending,  a  kind  of  canal,  which  facili¬ 
tated  the  palls gc  of  the  light  through  the  water  *. 

Of  this  property  of  oil,  apparently  fo  wonderful,  many 
ieftimonies-wcrc  afterwards  produced  ;  and  it  was  even  cou¬ 
lee  rated  by  fupcrliition  for  this  purpofe.  Thus  we  are  told, 
among  the  miracles  of  St.  Cuthbcrt,  that  he  gave  a  prielh, 
for  a  fea  voyage,  forne  confecrated  oil,  bv  which  he  was  en- 
aided  to  allay  the  fury  of  the  waves  during  a  dreadful  llorm. 
Erafmus  was  acquainted  with  this  property!' ;  and  at  p refen i 
it  is  not  unknown  among  feamen,  particularly  in  Holland. 

Not  many  years  ago,  but.  before  the  celebrated  Franklin 
communicated  to  the  public  his  obfervations  on  this  fubjedt, 
the  following  article  appealed  in  the  Annual  Regijler : — - 
“  At  the  late  fire  in  Thames-ftreet  it  was  obferved  that  the 
oh,  which,  to  prevent  the  farther  fpreading  of  the  fire,  had 
been  thrown  Into  the  river,  vifibly  calmed  the  violent  agi¬ 
tation  of  the  water.  This  property  of  oil,”  fays  another 
paragraph  “  appears  to  have  been  long  known.  It  is  or¬ 
dered,  bv  an  old  marine  law,  that  when  goods,  during*  a 
.florin,  mull  be  thrown  overboard,  if  any  part  of  the  lading 
confills  of  oil,  it  (ball  be  the  firft  article  thrown  into  the  fea.*' 
Jn  modern  times  we  have  a  number  of  experiments  which 
leem  to  leave  no  doubt  refpeCling  this  cireumltancc.  I  ihall 

*  Canifius  Led.  Ant.  Vo!.  II.  p.  S.  ed.  Bafn. 

•f  His  words  are :  Nonnulh  procupibehtes  in  fabulns  adorabant  mare, 
quic  iv id  er  t  olei  eiTund  cutes  in  und  as..  Cjllou.-  e  rccenf.  p.  Rubi.-  Ulm. 
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here  give  an  account  of  the  moil  finking  of  them,  without 
Any  fear  of  being  thought  too  cirCumflantial,  as  experiments 
of  this  kind  fhcmld  all  be  deeifivC. 

The  inhabitants  of  tile  Bermudas  employ  oil  in  their  fifli- 
eries,  in  order  to  render  the  water  of  the  fea  clear  and  trans¬ 
parent;  and  the  Portuguese  failoi*s,  when  they  find  the 
waves  too  violent  on  their  entering  the  Tagus,  pour  a  few 
flafks  of  oil  into  the  water,  by  which  means  it  is  rendered 
calm,  and  their  entrance  becomes  eafy*  The  divers  in  the 
Mediterranean,  when  they  labour  under  water,  and  when, 
the  fun-beams  ate  prevented  from  penetrating  to  them  by 
hnall  waves,  arc  accuflomcd  to  fpurt  a  little  oil  from  their 
mouths.  One  Gil  Fred*  Lawfon,  who  refided  feveral  years  at 
Gibraltar,  relates,  that  the  feamen  of  that  place  were  accnf- 
tomed  to  pour  a  little  oil  into  the  fea,  in  order  that  they  might 
thereby  be  enabled  to  diftinguifh  the  oyfters  at  the  bottom  ; 
and  that  the  fame  practice  Was  followed  on  the  whole  Spa- 
tiifli  coaft.  The  fame  thing  is  done  on  the  eoafi  of  Provence; 
and  alfo  by  the  inhabitants  of  the  Hebrides.  The  Baoufans, 
with  the  like  view,  are  accitftomed  to  fpririkle  oil  over  the 
Water  with  a  brufh ;  and  they  give  to  the  drops,  under  which' 
the  water  becomes  tranfparent,  the  name  of  windows.  Tys 
Tiremann,  a  Dutch  mariner,  made  an  experiment  of  this 
kind  during  a  (Form,  after  he  had  loll  his  rudder  and  fome 

o  1 

of  his  fails,  and,  with  fix  half  ankers  of  oil,  calmed  the  fury 
of  the  waves,  A  lieutenant  of  the  name  of  May  o! nerved 

j 

in  1735,  during  a  florin,  that  the  fea  was  calm  and  fmooth 
around  two  fliips  laden  with  calks  of  oil,  fome  of  which  were 
leaky  j  and  an  experienced  feamaii,  named  BeWerwvk,  re¬ 
commends,  for  fecuring  boats  which  might  be  fent  to  the 
affiflance  of  fliips  in  diftrefs,  to  throw  into  the  fea,  oil  and 
other  fat  f abidances,  and  even  beer.  In  a  defeription  of  the 
Shipwreck  of  a  vefi'el  called  the  Anna  Cornelia,  this  property 
of  oil  is  alfo  celebrated  *  and  fome  experiments  made  at 
tPortfmoutli,  in  the  time  of  a  ftorm,  were  attended  with  the 
fceft  fuccefs,  In.  the  year  1736  Detouches  de  la  Frenaytf 

Q  2,  faw 
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faw  an  old  failor,  by  this  method,  lave  a  fhlp  which  was  off 
the  point  of  foundering.  One  Day  was  indebted  for  hi» 
own  fafety,  and  that  of  his  Ihip,  to  half  a  ton  of  oil.  Lin¬ 
naeus*  learned  from  Gronavius,  that  the  Dutch  captains  who 
frequented  Greenland,  and  who  were  reproached  with  con¬ 
cealing  this  property  of  oil,  always  carried  tome  calks  of  it 
with  them  when  they  went  to  the  whale- fifhery.  I  he  fiilier- 
fnen  of  the  Texel  carry  oil  with  them  for  the  like  purpofe. 
There  is  an  mftance  of  a  herring-bufs  being  laved  by  pouring 
out  oil ;  while  another,  at  the  diftance  of  two  or  three  hun¬ 
dred  fathoms,  went  to  the  bottom.  Not  only  oil,  under 
which  is  to  be  underflood  fat  oil,  fuch  as  olive  oil,  oil  of 
rape-feed,  and  linfeed  oil,  may  be  employed  for  this  pur¬ 
pofe  ;  hut  alfo  fat  animal  fluids,  fuch  as  train-oil,  &c. 
Ethereal  oils  do  not  pohefs  the  fame  property :  a  (hip,  for 
example,  laden  with  oil  of  turpentine,  which  fhould  employ 
it  with  the  like  view,  would  certainly  fail  in  its  end. 
oil,  however,  diffufes  itfelf  very  fpeedily  over  the  furface  of 
the  water ;  but  the  covering  it  forms  is  io  thin  that  it  is  fe- 
parated  by  the  fmalleft  external  force. 

At  Yarmouth  the  failors  are  unanimoufly  of  opinion,  that 
fat  fubilances  thrown  into  the  fea  prevent  the  agitation  of 
the  waves.  Pennant  f  mentions  an  obfervation  made  re- 
fpeefing  feals  by  the  fi  flier  men  in  Scotland.  When  thefe 
animals  eat  any  fat  fifh,  the  fea  in  their  neighbourhood  is 
uncommonly  ff  ill  5  a  cireumftance  which  induces  them  to 
fearch  for  them  in  fuch  places.  Sir  John  Pringle  learned  m 
Scotland,  that  the  Mhermexi  could  difeover  at  a  great  diftance 
places  much  frequented  by  herrings,  as  the  fea,  by  the  oily 
fatnefs  which  thefe  fifh  emit,  has  no  apparent  movement. 
It  is  obferved  at  Rhode  Ifland,  that  the  water  in  the  harboui 
of  Newport  is  always  calm  and  ftill  as  long  as  the  Greenland 
fhip&  remain  there  at  anchor.  The  caufe  of  this  is  aferibee 


*  Reife  durch  Wdtgolhland,  p.  304. 
t  Bfitifh  Zoology  Vol.  IV. 
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to  the  fea-nettle,  a  kind  of  vegetable  fea- worms  from  oily 
fubftances,  which  are  thrown  together  in  the  hold  of  the 
■{hips,  and  the  oil  that  oozes  through  between  the  haves  of 
the  calks,  which,  of  courfe,  is  pumped  out  with  the  bilge 
water.  Seamen  have  alfo  obferved,  that  the  motion  of  a  hup, 
the  bottom  of  which  has  been  newly  payed,  occafions  much 
lefs  agitation  in  the  water  than  that  of  another  which  has 
not  been  daubed  over  with  tar  for  a  long  time.  Such  in- 
fiances,  of  which  feveral  more  equally  decifive  might  be  pro¬ 
duced,  are  fufficient  to  authorise  this  ufe  or  oh,  in  oppofition 
to  thofe  who  pretend  that  it  can  be  employed  only  in  ponds 
and  other  pieces  of  water  of  fin  all  circumference,  where,  by 
diffufing  itfelf  over  a  mafs  of  water  not  much  fwelled  up,  it 
can  eafily  produce  a  tranquil  furface. 

Thefe  fadls  fee  in  to  have  been  unknown  to  Dr.  Franklin 
until  he  had  an  opportunity  of  making  fimilar  obfefvations 
himfelf.  On  his  paffage  from  England  to  America  fome 
perfon  told  him  that  he  had  thrown  into  a  lake  a  veffel  con¬ 
taining  oil  in  which  flies  had  been  drowned ,  that  the  flies, 
which  were  apparently  dead,  began  in  an  infiant  to  move, 
and  went  round  with  a  circular  motion  on  the  furface  of 
the  water.  Dr.  Franklin  aferibed  this  movement  to  a  re¬ 
pul  five  power  maintained  by  the  oil,  which  gradually  iflued 
from  the  fpongy  bodies  of  the  flies.  In  the  year  i757j  being 
at  fea  in  the  middle  of  a  fleet  confiding  of  ninety  {hips  def- 
tmed  for  Louifburg,  he  obltiwed  that  the  movement  of  the 
water  was  in  one  part  of  the  fleet  calm  and  uniform,  while 
the  water  between  the  other  (flips  was  thrown  into  great  agi¬ 
tation  by  the  wind.  As  he  could  not  at  that  time  di (cover 
the  caufe  of  this  phenomenon,  he  afked  the  captain  of  one 
of  the  fhips,  who  replied,  that  the  cook  had,  no  doubt, 
thrown  out  the  greafy  water,  which  mu  ft  have  rendered  the 
(ides  of  the  (hip  oily. 

Franklin  now  paid  more  particular  attention  to  this  cir- 
Cuntftance  3  and  as  he  found  that  a  drop  of  oil  diftufed  itfelf 

Q.  •>  fpeedily 
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fpeedily  over  a  large  fpace  of  water,  fo  that  it  formed  a  thin 
covering  to  it,  which  refieHed  prifmatie  colours,  he  refolved 
to  make  fome  farther  experiments  ;  and  though  they  did  not 
all  fucceed  according  to  his  wifh,  he  declared  himfelf  con- 
vinced  ot  the  truth  of  the  phenomenon. 

One  of  thefe  experiments  I  muff  here  mention;  for,  though 
it  docs  not  appear  very  favourable  to  his  ideas  refpedting  the 
efficacy  of  oil  in  calming  the  waves,  it  at  any  rate  {hews  that 
oil  has  a  great  influence  on  the  motion  of  water.  He  difeo- 
,vered  that  oil  excites  on  the  water  a  kind  of  waves,  under 
circum (lances  when  neither  water  alone  nor  oil  could  pro¬ 
duce  the  like.  He  fufpended  a  glafs  half  filled  with  water, 
and  having  made  it  to  fwing  backwards  and  forwards,  after 
the  manner  of  a  pendulum,  the  water  remained  at  perfect 
reft.  The  cafe  was  the  fame  when  the  glafs  was  half  filled 
with  oil;  but  as  fqon  as  he  had  poured  oil  upon  the  water, 
and  continued  the  Twinging  of  the  glafs,  the  furface  of  the 
vibrating  oil  remained  fmepth  and  even,  while  the  water 
below  it  was  thrown  into  a  regular  agitation  like  that  of  the 

billows  of  the  fea, 

*  **  '  A  .  •  * 


Franklin  confiders  this  phenomenon,  which  I  have  con¬ 
firmed  by  experiments,  to  have  in  it  fomething  lingular,  and 
difficult  to  be  explained.  The  caufe  of  it,  however,  may 
pernap.s  be  in  the  difference  of  the  fpecific  gravities  of  thefe 
two  fluids,  by  which  they  are  fufceptible  of  the  impulfe  to 
movement  in  different  degrees;  and  by  the  effort  which  the 
oil  makes,  on  account  of  its  lightnefs,  to  occupy  the  upper 
place  on  the  furface,  the  water  is  violently  agitated. 


hen  a  drop  of  oil  is  poured  upon  water  in  a  date  of  reft, 
as  qr  ye  ample  m  a  baton,  a  fine  vapour  immediately  arifes 
and  covers  the  furface  of  the  water.  It  emits  coloured  rays, 


.aim  titjperies  fmajl  bits  of  paper  thrown  upon  the  fp  reading 
crops.  V\  hen  the  fpace  in  which  the  drop  falls  is  fmall,  if 
does  not  fpread  itfelf ;  but  feems,  as  it  were,  to  be  attracted 
to  warns  its  centre.  \\  hen  a  bit  of  paper,  twilled  together 
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in  a  conical  form,  and  foaked  in  oil,  is  thrown  into  water, 
the  fluid  which  hides  from  it  c.aufes  it  to  turn  round  with  a 
■  -rotary  motion  on  its  centre. 

In  an  experiment  which  Franklin  made -on  a  fundi  lake, 
-the  jurface  of  which  was  raifed  into  large  waves  by  the  wind, 
the  oil  fpread  itfelf  with  great  velocity,  but  it  did  not  mo¬ 
derate  the  waves.  The  reafon  of  this  was,  that  he  poured 
out  the  oil  at  the  leeward  fide  of  the  lake.  lie  therefore 
went  to  the  windward  fide,  where  the  waves  originated  ;  and 
there  a  fmall  quantity  of  oil  produced,  in  the  Ipace  of  feveral 
fquarc  rods,  a  calm,  which  gradually  extended  farther  until 
it  reached  the  other  end  of  the  lake ;  and  this  whole  part  of 
it,  for  the  extent  of  half  an  acre,  loon  became  as  fmooth  as 
ice. 

Of  the  various  explanations  given  of  this  phenomenon, , 
the  following  appears  to  be  the  mod  natural,  if  not  altoge¬ 
ther  fatisfa&ory : — The  air  and  water  have  an  affinity  for 
each  other,  and  they  unite  in  a  mechanical  and  chemical 
manner  when  they  come  in  contact.  It  is  well  known  that 
air  always  exifts  in  water;  that  the  latter  can  be  freed  from 
it  under  the  receiver  of  an  air-pump;  and  that,  when  the 
water  is  again  expofed  to  the  air,  it  abforbs  a  like  quantity 
of  it.  When  a  mafs  of  air  preiies,  therefore,  on  the  lurfuce 
of  a  body  of  water,  it  combines  itfelf  in  part  with  it,  and 
forces  it  alone  with  it.  Now,  if  oil  be  poured  upon  water, 
the  particles  of  the  former  attract  each  other  with  too  great 
force  to  admit  of  their  uniting  with  the  water  or  the  air. 
Bv  the  covering  which  the  oil  forms  on  the  furfaee  of  the 
water,  the  latter  is  prevented  from  coming;  into  contact  with 
the  air;  and  the  wind  is  conveyed  over  its  lurfacc,  without 
beino-  able  to  force  its  way  into  it,  and  to  raile  it  into  waves. 

p  ' 

The  lore  ad  in  o'  of  oil  in  water  is  a  fen  bed  by  Dr.  Franklin 
to  a  re pu liive  power  which  they  both  excrcifc  againft  each 
other;  but  it  is  very  evident  that  this  explanation  is  far  front 
being  fafisfaetory.  Even  if  fueh  a  power  actually  exillcd, 
gnd  if  the  particles  of  the  oil  exereiffid  a  rcpulfive  power 
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again#  the  water,  and  an  attra&ive  power  among  themfelves, 
they  would  be  prevented  from  fp reading,  in  an  uniform  man-* 
tier,  over  the  furface  of  the  water :  they  would  rather  form 
infulated  globules ;  and,  as  they  touch  the  water,  would 
equally  recede,  and  proceed  towards  the  bank  or  any  other 
folid  body.  Oil,  therefore,  as  it  is  lighter  than  water,  muft 
float  on  its  furface  when  poured  upon  it,  and,  according  to 
the  laws  of  hydroftatics,  endeavour  to  extend  itfelf  in  a  la¬ 
teral  diredfion  ;  and  on  account  of  the  ftrong  adhefion  of  its 
particles,  muft  form  an  extraordinary  fine  and  continued 
ft  rat  um  on  the  furface  of  the  water.  This  diftufion,  how¬ 
ever,  fuppofes  that  the  furface  of  the  wrater  is  horizontal : 
it  therefore  feems  to  follow,  that  the  whole  power  of  the  oil 
confifts  in  preventing  the  formation  of  new  weaves  in  the 
places  on  which  it  has  been  poured  ;  but  that  it  cannot  be 
in  a  condition  to  difperfe  thofe  which  have  been  already 
formed.  The  billowy  agitation  of  water  fuppofes  that  fome 
part  of  its  furface  has  been  previoufiy  raifed.  Bodies  wdiicli 
float  upon  it  oppofe  this  riling  by  their  gravity,  confequently 
the  billowy  movement,  and  in  part  deftroy  it. 

It  appears  therefore,  to  fome  philofophers,  that  this  cele¬ 
brated  property  of  oil  does  not  confift  fo  much  in  its  fluidity 
and  toughnefs,  as  in  its  being  a  lighter  body  than  water. 
From  this  it  would  follow,  that  all  bodies  lighter  than  water, 
and  at  the  fame  time  more  diftendcd,  fuch  as  drops  or  maftes 
formed  by  oil,  muft  produce  the  fame  effedl,  but  in  a  higher 
degree.  Achard  recommends  for  this  purpofe  clofe  leathern 
vefiels,  through  which  the  water  cannot  penetrate;  or,  what 
would  be  flill  better,  tin-plate  boxes  of  from  fix  to  eight  feet 
content  in  the  bafe  and  ^"  'o  feet  in  height,  which  muft  be 
filled  with  air,  but  rendered  impenetrable  to  water,  Ships, 
he  thinks,  without  much  increafing  their  lading,  might  al¬ 
ways  carry  with  them  fome  dozens  of  thefe  vefiels  or  boxes, 
to  be  thrown  overboard,  fattened  to  the  fhip  with  ropes,  in 
cafe  the  agitation  of  the  wrater  fhould  threaten  danger.  Achard 
paade  experiments,  on  a  fmall  fcale,  with  tin-plate  boxes  of 
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this  kind,  which  were  attended  with  the  wi  filed -for  fuccefs 
as  when  he  employed  oil :  we  know  alfo,  from  the  inform¬ 
ation  of  Scheldenung,  that  the  whirlpool  of  the  Maelftrom 
has  been  moderated  by  throwing  pieces  of  wood  into  it. 

To  form  a  decifive  opinion  refpecting  the  utility  of  thefe 
means,  it  would  be  neceflary  to  make  experiments  upon  a 
large  fcale,  At  prefent  oil  appears  to  me  to  deferve  the  pre¬ 
ference,  as  it  produces  the  effedt,  not  only  by  its  being  a 
lighter  body,  but  alfo  by  its  fluidity  and  toughnefs :  belides, 
it  pofleffes  this  advantage,  that  a  ftnall  quantity  of  it  is 
cient  to  fpread  over  a  confiderable  furface  of  water. 

It  has  been  objected  againfl;  this  ufe  of  oil,  that  the  calm- 
nefs  produced  by  it  has  been  obferved  to  be  only  of  fhort 
duration,  and  that  the  fea  afterwards  redoubles  its  fury; 
alfo,  that  a  yeffel  which  follows  a  fhip  failing  through  water 
calmed  by  the  above  means,  is  expofed  to  fo  much  greater 
danger';  but  of  this  circumftance  iro  teftimony  of  fufficienf 
authority  has  been  adduced 


II.  Communication  from  Dr,  Mitch  ill,  of  New -York, 
Jhewing  the  Utility  of  conflrufting  the  Houfes  and  paving 
the  Streets  of  Cities  with  calcareous  in  preference  to  Jill - 
ceous  and  argillaceous  Materials. 

sin,  New-York,  June  6th,  1799, 

I  f  you  think  the  inclofed  letter  of  any  importance,  I  wiffy 
you  would  infert  it  in  the  Philofophical  Magazine.  It  is  fo 

Tranfadlions  of  the  Society  of  Manchefter,  Vo!.  TI.  Achard’s 

Sammlung  pbyjikalifcher  und  chemifcher  Abbandlungen ,  Vo!.  I.  Berlin, 
1784,  p.  S3.  E '[fay  fur  les  moyens  de  diminuer  les  dangers  de  la  mer par 
l' affufion  de  l'huilc>  du  goudron ,  on  de  quelque  autre  mailer e  fiotante ,  par 
M.  de  Helyveld,  Amft.  1776.  Letters  and  Papers  on  Philofophical  Sub¬ 
jects,  by  Franklin,  p.  438.  Meijier  de  celebralis  ole't  aquas  fuperfuji  ef¬ 
fect  thus  opticis  et  mecbamcis ,  1778. — The  la  ft  work  treats  more  on  the 
teftimony  of  the  Apcients,  on  the  experiments  that  have  been  made. 

perfedlly 
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perfectly  confiftent  with  the  principle  I  have  for  fome  time 
been  led  to  receive  as  true,  that  I  wilh  for  its  extenfive 
circulation. 

Yours  with  efteem  and  regard, 
Mr.  Tilloch.  SAM.  L.  MITCH  ILL. 


Copy  of  a  Letter  from  Hippolyto  I.  Da  Cojla ,  Efq.  Brajilian . 

“  DEAR  SIR,  New -York,  May  2 1,3799. 

<(  YOUR  theory,  in  regard  to  the  action  qf  alkalis  and  cal¬ 
careous  earth  upon  fepton,  or  the  principle  of  corruption,  is 
fo  well  proved  in  the  feveral  papers  you  have  publifhed,  that 
it  is  needlefs  to  adduce  further  proofs  to  perfons  of  know¬ 
ledge  :  but  as  additional  fadts  may  be  ufeful  to  perfuade 
people  of  lefs  information  or  more  prejudices,  I  believe  I 
agree  with  your  willies  in  prefen  ting  to  you  an  account  of 
the  influence  of  calcareous  earth  upon  the  putrid  effluvia  in 
the  city  of  Lifibon,  which  is,  I  think,  a  proof  of  the  molt 
interefting  nature. 

“  "the  city  of  Lilbon  is  fituated  on  the  northern  bank  of 
the  river  lagus,  about  eighteen  miles  from  its  mouth  :  it  is 
about  fix  miles  in  length,  and  its  breadth  is  in  fome  parts 
two,  in  fome  three  miles,  although  in  other  parts  very  nar¬ 
row.  In  the  molt  inhabited  part  of  tire  city  there  are  feveti 
hills  or  mountains,  which,  of  courfe,  occafion  declivities  and 
lower  situations.  This  city  may  be  divided  into  the  new 
and  old  city  ;  becaufe  there  is  a  fpot  which  was  overthrown 
by  the  horrible  earthquake  of  the  year  1755,  and  was  re¬ 
built  :  I  call,  therefore,  this  part  the  new  citv.  The  ftreets 
in  this  quarter  are  very  regular,  the  buildings  neat,  and  the 
pavements  for  foot  pafiengers  very  commodious  ;  but  the 
fituation  is  almoft  all  very  low. 

'  *  w 

“  The  old  city,  or  the  part  which  did  not  fuller  fo  much  ii> 
the  earthquake,  and  preferves  its  ancient  buildings,  is  in  the 
Gothic  talle,  with  narrow  and  crooked  ftreets,  in  the  molt  of 
which  there  are  no  pavements  for  foot  paffengers;  the  houfes 
are  fo  high,  that,  in  fome  of  the  narroweft  ftreets,  the  fun 

cannot 
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-cannot  be  feen  but  two  or  three  hours  every  day,  viz.  from 
eleven  before  noon  to  one  after  noon.  In  the  new  city 
there  are  gutters  or  fewers  below  the  earth  to  conclud  the 


water  and  impurities  from  the  houfes  and  flreets  to  the  river; 
but  in  the  old  city  there  are  none  of  thefe. 

“  As  the  houfes  are,  in  general,  five  or  more  dories  hiah, 
and  the  fxrects  narrow,  it  is  eafy  to  conceive  the  thieknefs  of 
population,  and,  of  courfe,  the  vaft  quantity  of  impurity  that 
.comes  into  the  ftrects  every  day,  which,  with  the  water  and 
other  liquids  poured  in  likewife,  keep  always  there  a  vaft 
quantity  of  dirt.  A  great  fum  of  money  is  appropriated,  I 
know,  and  lotne  pains  taken,  to  preferve  the  cleanlinefs  of 
the  city :  but  without  entering  into  the  difeuffion  how  this 
money  is  employed  or  difpofed  or,  which  is  but  very  little 
interciting  to  our  prefent  inquiry,  it  is  true  that  very  often 
I  have  been  obliged  to  make  a  great  turn  to  go  a  fliort  dif- 
tanee,  becaufe  it  was  impofiihle  to  crofs  the  itreet  through 
the  dirt;  and  very  often  I  have  feen  dogs,  cats,  and  other 


dead. animals,  lie  in  the  flreets. 

u  I  here  is  in  every  houfe  (chiefly  in  the  new  city)  a  privy^ 
witn  a  canal  which  goes  up  to  the  hiyheft  dory  ;  becaufe,  as 

»w  J  y  j 

the  feveral  dories  are  inhabited  by  different  families,  they 
want  inch  a  convenience  in  every  one :  but  this  canal  emits 
.always  a  very  bad  fine]!,  by  the  accumulation  of  impurities 
within  Us  walls,  wlqch,  from  the  form  of  its  condruction, 
cannot  be  waflied  but  with  water  let  in  by  a  fmall  orifice 
or  hole.  I  here  is  alio,  in  many  houfes,  a  place  m  the  inlide 
of  the  dreet-door  for  making  water,  which  contributes  its 
portion  of  bad  finell ;  and  the  houfes  are  in  general  not 
very  clean. 


44  Eefides  all  thefe  fourccs  of  putrid  exhalations,  there  are 
a  great  many  w  harves,  and  much  naked  fliore,  which,  being 
uncovered  bv  the  ebb-tide,  prefent  to  the  fun  a  furface  co¬ 
vered  with  dirt  and  lea-weeds  undergoing  putrid  fermenta¬ 
tion.  The  mouths  of  the  fewers  I  have  mentioned  above  go 
to  the  wharves,  and  are  likewife  bare  at  low  water.  The  duii} 

which 
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which  comes  from  thefe  fewers  contains  fo  many  infecting 
matters,  that  its  drong  putrid  fmell  can  fcarcely  be  endured. 

After  this  fliort  defcription  of  the  police  of  Lifbon,  in 
regard  to  its  cleanlinefs,  every  body  would  draw  the  inference, 
that  endemical  difeafes  mull  reign,  not  only  in  the  fummer, 
but  in  the  winter  time,  feeing  that  the  accumulation  of  the 
dirt  in  the  dreets  is  incomparably  greater  in  the  winter  than 
in  fummer.  The  connexion  there  is  between  malignant 
diftempers  and  dirtinefs  is  very  well  known,  and  exprefsly 
marked  by  Tiffot  (Avis  au  Peuple  fur  la  Sants ,  chap.  ii. 
§  7).  Happily,  Sir,  the  contrary  is  the  fa <T :  Lifbon  is  one 
of  the  moft  healthy  durations  I  know,  and  its  inhabitants  do 
not  differ  but  the  common  difeafes  to  which  the  human  body 
is  fubjedted.  Many  people  go  from  -  England  and  other 
countries  to  Lifbon,  in  certain  difeafes,  to  enjoy  the  benefit 
of  a  falubrious  place,  and  very  often  to  fpe'nd  the  fummer 
agreeably  in  a  good  and  wholefome  climate. 

u  What  then  can  be  the  caufe  of  this  apparently  phyfical 
contradiction  between  the  impurity  and  corruption  in  the 
dreets,  and  the  falubrity  of  the  air  ?  I  confefs,  Sir,  I  can¬ 
not  find  any  explanation  of  this  phenomenon  if  I  reject  the 
the  theory  of  the  influence  of  calcareous  earth  upon  feptic 
fluids,  and  I  can  well  comprehend  the  reafon  if  I  admit  it. 

The  buildings  in  Lifbon  are  all  of  done,  and,  in  general, . 
of  marble  of  feveral  qualities,  and  chiefly  the  marmor  rafilis 
of  Linnaeus;  and  this  done  is  procured  in  the  neighbour¬ 
hood  of  the  city.  All  the  houfes  are  white-wafhed  infidc 
and  outfide ;  and  the  handfomed  new-fafhioned  houfes  are 
pladered  with  a  plader  they  call  efcariola ,  a  compound  of 
gypfum  and  other  matters,  and  painted  over  that  compofi- 
tion  in  water-colours.  As  a  number  of  new  buildings  are 
continually  ere&Fng,  there  are,  in  all  the  ftreets,  a  great 
many  done-cutters  hewing  the  , bones,  and  their  fragments 
are  fcattered  through  the  ftreets.  In  the  time  of  the  earth¬ 
quakes,  as  the  houfes  fall  down,  the  attrition  of  the  bones, 
une  againft  the  other,  breaks  them  in  pieces,  reducing  many 
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to  it  powder.  The  pavements  for  the  foot  pafiengers  are  of 
larcre  marbles ;  and,  in  many  parts,  the  foil  is  calcareous 
too:  in  other  parts,  as  the  flreets  are  paved  with  fmall 
round  Hones  or  pebbles,  the  accumulation  of  the  calcareous 
powder  makes  a  ftratum  above  "the  furface  of  the  ftreets  and 
public  places.  When  the  wind  blows  hard,  there  is  fo  great 
a  quantity  of  calcareous  powder  flying  about  that  it  is  in¬ 
commodious  to  the  eyes,  and  fometimes  is  fo  fine  that  it 
'  comes  into  the  boufes  even  when  the  windows  and  faflies 
are  fhut  up. 

u  Now,  to  what  can  I  impute  the  healthinefs  of  that  city 
but  the  quality  of  its  calcareous  earth  ?  which  neutralizes  the 
putrid  exhalations,  or  feptic  acid,  which  impregnates  the 
atmofphere,  and  thus  prevents  its  bad  and  fatal  effects,  pre- 
ferving  that  city,  which  otherwise  would  be  the  fountain  of 
peftilence,  and  the  anti-chamber  of  death. 

“  As  no  other  caufe  can  be  difcovered  of  the  healthinefs  of 
Lifbon,  amongft  its  continual  putrid  infection,  recourfe  may 
be  had  to  the  climate,  and  to  the  temperature  of  the  atmo¬ 
fphere:  but  I  believe  it  can  be  fufficiently  proved,  that  the 
caufe  is  the  influence  of  the  calcareous  earth,  and  not  of  the. 
climate;  hecaufe,  if  thi*  falubrity  was  owing  to  the  climate, 
all  the  neighbourhood  of  Lifbon,  which  enjoys  the  fame  cli¬ 
mate,  would  enjoy  the  fame  healthinefs  :  but  this  is  not  the 
cafe.  On  the  oppofite  bank  of  the  Tagus,  over  againft  Lif¬ 
bon,  there  are  three  or  four  villages,  called  Almada,_Capa- 
rica,  and  Caffllhas,  fituated  on  fmall  hills,  and  furrounded 
by  beautiful  farms :  the  buildings  there  are  in  general  of 
filiceous  Hones,  the  foil  is  fandy  and  in  fome  parts  clayey, 
and  the  Hreets  in  thefe  villages  infinitely  cleaner  than  in 
Lifbon ;  but  intermittent  and  remittent  fevers  prevail  in 
thefe  villages  and  their  neighbourhoods  almoH  every  fum- 
mer,  while  in  the  mean  time  Lifbon  is  perfectly  free.  Near 
the  other  part  of  the  river,  in  the  neighbourhood  of  Lifbon, 
on  the  fhore  of  the  ocean,  there  are  other  fmall  villages,  as, 
Cintra  and  Coll  ares,  from  whdfe  neighbourhoods  the  Hone 
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of  the  Liibon  buildings  conics,  aticl  the  foil  is  in  a  great 
part  calcareous.  Thefe  places  are  pointed  out  as  the  feat  ofr 
health,  and,  indeed,  are  the  molt  beautiful  and  pleafant 
fummer  retreats  you  can  imagine. 

“  After  this  ftatement,  can  any  body  attribute  the  falubrity 
of  Lifbon  to  its  climate  merely?  Certainly  not:  becaufe  I 
obferve,  that  where  tluere  is  calcareous  earth  there  is  no  in- 
fe&ion,  notwithstanding  the  continual  exigence  of  putrid 
exhalations ;  and  where  there  is  not  calcareous  earth,  and 
the  foil  is  fandy,  gravelly,  and  clayey,  there  are  fevers,  ah 
though  the  climate  is  the  fame  5  the  diftance  of  thefe  placet 
beino*  only  the  breadth  of  the  river,  about  three  miles. 

vD  J 

C(  To  thefe  unanfwerable  facts  I  11111ft  add,  that  1  have  ob- 
fervecl,  two  or  three  times,  in  Lifbon,  dead  animals  upon 
the  ruins  of  lioufes,  and  of  courie  furrounded  with  calca¬ 
reous  earth,  in  a  ftate  ol  defjccation ;  and,  at  the  fame  time, 
two  or  three  fathoms  dill  ant,  another  animal  dead  too,  and 
lying  upon  another  kind  of  foil,  in  a  ftate  of  complete  pu¬ 
trefaction.  The  reafon  of  their  prefervation  is  obvious  :  the 
feptic  acid  was  abforbed  by  the  calcareous  earth  as  foon  as 
it  was  formed  by  the  union  of  fepton  with  oxygene ;  like- 
wife,  the  oil  formed  by  the  union  <>F  their  hydrogene  with 
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carbone  has  been  imbibed,  the  water  formed  by  the  junc¬ 
tion  with  oxygene  evaporated,  and  the  remaining  parts  of 
the  animal  were  left  in  a  dry  ftate. 

“  The  clfecfs  of  calcareous  earth  and  alkalis  feem  to  be  very 
well  underftood  by  the  people  of  Portugal :  they  put  chalk 
and  plafter  with  the  bodies  they  bury  in  the  churches;  and 
they  wafti  with  plafter  the  rooms  where  there  have  been  any 
lick  or  contagious  diforders,  This  precaution  they  never 
omit. — I  pray  you  to  accept  my  heft  wifhes. 

u  I  ant,  dear  Sir, 

Yours,  very  h  nee  rely  and  affectionately,- 

“  HIPPOLYTO  L  DA  COSTA, 
“  Samuel  L.  Mitchill,  Efcp” 
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HI.  An  Account  of  Mr.  Brown’s  Travels  through  Egypt 

and  Syria,  See.  ** 
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R.  BROWN  arrived  in  Egypt  on  the  ioth  of  January 
1792,  after  a  paflage  of  twenty- fix  days.  Some  information 
which  lie  obtained  in  Alexandria  having  induced  him  to  at¬ 


tempt  exploring  the  vediges  of  the  temple  of  Jupiter  Am¬ 
mon,  he  procured  an  interpreter,  and  made  the  neceffary  ar¬ 
rangements  for  the  conveyance  of  his  baggage  and  provi- 
lions,  with  fome  Arabs,  who  are  employed  in  tranfporting 
through  the  defert  dates  and  other  articles  between  Siwa  and 
Alexandria.  In  this  bufmefs  he  was  much  abided  by  Mr. 
Baldwin,  who  readily  entered  into  his  views,  and  did  every 
thing  in  his  power  to  promote  their  fuccefs. 

On  the  24th  of  February  Mr.  Brown,  accompanied  by  the 
Arabs,  left  Alexandria,  and  travelled  the  frrd  day  only  about 
eight  miles..  From  that  period  till  the  4th  of  March  their 
route  lay  along  the  coaft,  and  they  were  never  long  out  of 
fight  of  the  fea.  The  foil  was  generally  fmooth  and  fandy, 
and  the  vegetation  was  very  inconfiderable ;  the  greater  part 
confiding  of  different  kinds  of  glafs-wort  or  kali ,  which, 
however,  afforded  a  feafonable  relief  to  the  fudering  camel. 
For  their  horfes  they  were  obliged  to  carry  a  yon  dan  t  lupply 
of  barley  and  chopped  draw.  There  arc  feveral  kinds  of 
preferved  meat  prepared  among  the  orientals  for  long  jour- 
nies.  They  obviate  the  inconveniency  ot  fait  providon  by 
ufing  clarified  butter.  The  kind  mod  ufed  is  called  mijhh , 
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and  will  keep  good  for  many  years.  It  is  brought  from 
weftern  Barbary  to  Kahira  (Cairo). 

On  Sunday  the  4th,  having  travelled  about  fix  hours, 
they  arrived  at  a  well  where  they  found  a  copious  fupply  of 
water  :  and,  having  refrefhed  their  camels,  they  left  the 
coad,  and  proceeded  in  a  fouth-weft  direction,  from  Alex¬ 
andria  to  this  well  the  time  employed  was  about  feventy- 

*  ErXtfactcd  from  the  Account  of  his  Travels  juft  publifhcd. 
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five  hours  and  a  half.  As  they  had  little  hope  of  finding 
any  more  water  between  that  and  Siwa,  they  were  obliged 
to  ufe  all  pofiible  diligence  on  the  route,  fb  that  they  ar¬ 
rived  there  on  Friday  the  9th  at  eight  in  the  evening. 

Siwa,  which  anfwers  the  defcription  given  of  the  Gazes, 
is  a  fmall  fpot  furrounded  on  all  fides  by  defort  land.  It  was 
about  half  an  hour  from  the  time  of  their  entrance  on  this 
territory,  by  a  path  bordered  with,  date-trees,  that  they  ar¬ 
rived  at  the  town  which  gives  name  to  the  diftridt.  They 
demounted,  and  feated  themfelves,  as  is  itfual  for  Grangers 
in  that  country,  on  a  misjedy  or  place  employed  for  prayer, 
adjoining  to  the  tomb  of  a  Mar  abut ,  or  holy  perfon.  In  a 
fhort  time  the  chiefs  came  to  congratulate  them  on  their 
arrival,  after  which  they  conducted  them  to  an  apartment, 
not  indeed  very  commodious,  -  but  the  befit  they  were  pro¬ 
vided  with;  and,  after  a  fhort  interval,  a  large  difh  of  rice 
and  fome  boiled  meat  were  brought  in,  the  fchechs  attend¬ 
ing  while  the  company  was  ferved,  which  confided  of  Mr. 
Brown's  interpreter,  his  condu&or,  two  other  Bedouins, 
their  companions,  and  himfelf. 

It  being  difcovercd  that  Mr.  Brown,  though  in  theTurkifh 
drefs,  was  a  Ghriftian,  he  experienced  fome  bad  treatment 
from  the  populace,  and  was  obliged  to  confine  himfelf  to 
his  apartment  for  two  or  three  days.  Oil  the  fourth,  how¬ 
ever,  he  was  allowed  to  walk  abroad  and  to  obferve  what: 
was  remarkable  in  the  place.  Having  walked  about  two 
miles  he  arrived  at  what  they  called  the  Ruins,  or  Birbe ;  and 
was  furprifed  at  finding  himfelf  near  a  building  of  undoubted 
antiquity,  and,  though  fmall,  in  every  view  worthy  of  no¬ 
tice.  It  was  a  fingle  apartment  built  of  mafly  Hone  of  the 
lame  kind  as  thofe  of  which  the  pyramids  confift,  and  co-i 
vered  originally  with  fix  large  and  folid  blocks  that  reach 
from  one  wall  to  the  other.  The  length  he  found  thirty® 
two  feet  in  the  clear,  the  height  about  eighteen,  the  width 
fifteen.  A  gate,  fituated  at  one  extremity,  forms  the  prin-i 
dpal  entrance;  and  two  doors  alfo,  near  that  extremity, 
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©pen  oppofite  to  each  other.  The  other  end  is  quite  ruin¬ 
ous  ;  but,  judging  from  circumftances,  it  may  be  imagined 
that  the  building  has  never  been  much  larger  than  it  now  is„ 
lhere  is  no  appearance  of  any  other  edifice  having  been  at¬ 
tached  to  it ;  and  the  lefs  fo,  as  there  are  remains  of  fculp- 
ture  on  the  exterior  walls.  In  the  interior,  there  are  three 
rows  of  emblematical  figures,  apparently  defigned  to  repre- 
lent  a  proceffion ;  and  the  fpaee  between  them  is  filled with 
hieroglyphic  characters  properly  fo  called.  Th zfoffit  is  alfo 
adorned  in  the  fame  manner,  but  one  of  the  (tones  which 
formed  it  is  fallen  within  :  the  other  five  remain  entire.  The 
fculpture  is  fufficiently  diftinguifhable ;  and  even  the  colours 
in  feme  places  remain.  It  was  mentioned  to  Mr.  Brown,  that 
there  were  many  other  ruins  near;  but  after  walking  for  fome 
time  where  they  were  deferibed  to  be,  and  obferving  that  rough 
ftones,  apparently  detached  from  the  rock,  were  pointed  out 
to  him  as  ruins,  he  returned  fatigued  and  diflatisfied.  The 
fchechs  had  prepared  for  them  a  dinner  in  a  garden,  where 
they  were  unmolefted  by  intruders ;  and  the  fun  being  then 
near  the  meridian,  Mr.  Brown  took  the  opportunity  of  ob¬ 
ferving  its  altitude  by  means  of  an  artificial  horizon.  The 
refult  was  not  materially  different,  though  in  the  fequel  he 
repeated  his  obfervation  :  it  gave  N.  L.  290  I2r  and  a  frac¬ 
tion  ;  the  Ion,  E.  F.  440  54'. 

Mr.  Brown  having  found  a  monument  fo  evidently  Egyp¬ 
tian  in  this  remote  quarter,  entertained  greater  hope  of  meet¬ 
ing  with  fomething  more  confiderable  by  going  farther,  or 
of  being  able  to  gain  fome  information  from  the  natives,  or 
the  Arabs,  that  would  fix  exadlly  the  pofition  of  the  remains, 
if  any  fuch  there  were,  of  the  far-famed  temple  of  Jupiter 
Ammon.  Fie  therefore  applied  to  three  of  the  fchechs  who 
had  (hewn  themfelves  molt  friendly  towards  him  and  his  at¬ 
tendants,  and  having  enquired  whether  they  knew  of,  any 
ruins  farther  to  the  weftward  or  fouth-weft,  one  of  them  re¬ 
plied  that  there  was  a  place  ( Arajchie )  where  there  were 
ruins,  but  that  it  was  impoffible  to  approach  it,  as  it  was 
Vo  l.  IV.  R  fur* 
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fur  rounded  by  water*  and  there  were  no  boats.  Mr.  Brown 
foon  found, from  the  defcription,that^r#/c£i£  was  not  theOafte 
of  Ammon  5  but,  conceiving  it  iomething  gained  to  pafs  far¬ 
ther  weft,  he  determined  to  proceed  thither.  For  this  pur- 
pofe  it  was  neceffary  to  ufe  all  poffible  fecrecy,  as  the  Siwefe 
were  bent  on  oppoftng  his  farther  progrefs.  An  agreement 
was  therefore  made  with  two  perfons  of  the  poorer  clafs  of 
the  natives,  for  a  few  zechms,  that  they  fliould  condu6f  him 
and  his  attendants  to  Arafchie ,  and  that,  if  what  they  fought 
for  was  not  there,  they  fhould  proceed  with  them  to  the  firft 
watering  place  that  they  knew  of  directly  to  the  fouthward. 
The  remainder  of  the  time  he  ftayed  at  Siwa  was  employed 
in  combating  the  difficulties  raifed  about  his  departure  j  and 
it  was  not  till  Monday,  the  12th  of  March,  that  he  was  en¬ 
abled  to  commence  his  journey  weft. 

The  Oafts,  which  contains  the  town  of  Siwa,  is  about  fix 
miles  long,  and  four  and  a  half  or  five  wide.  A  large  pro¬ 
portion  of  this  ipace  is  filled  with  date-trees  5  but  there  are 
alfo  pomegranates,  figs  and  olives,  apricots  and  plantains  5 
and  the  gardens  are  remarkably  flourilhing.  The  inhabi¬ 
tants  cultivate  a  confiderable  quantity  of  rice,  which,  how¬ 
ever,  is  of  a  reddifii  hue,  and  different  from  that  of  the  Delta. 
The  remainder  of  the  cultivable  land  furnifties  wheat  enough 
for  the  confumption  of  the  inhabitants.  Water,  both  fait 
and  frefti,  abounds ;  but  the  fprings  which  furnifli  the  latter 
are  moft  of  them  tepid  ;  and  fuch  is  the  nature  of  the  wa¬ 
ter,  air,  and  other  circumftances,  that  llrangers  are  often 
affedfed  with  agues  and  malignant  fevers.  One  of  thofe 
fprinsrs,  which  rifes  near  the  building  before  defcribed,  is 
obferved  by  the  natives  to  be  fometimes  cold  and  fometimes 
warm.  After  the  rains  the  ground  in  the  neighbourhood  of 
Siwa  is  covered  with  fait  for  many  weeks. 

Mr.  Brown,  having  left  his  temporary  refidence,  proceeded, 
himfelf  and  interpreter  on  horfeback,  his  original  conductor 
on  foot,  and  the  two  men  he  had  hired  each  on  an  afs  5  but 

he  had  not  gone  far  before  one  of  the  latter  told  him  that  is 
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would  be  neceffary  to  return,  as  the  people  of  the  town  were 
in  purfuit  of  them,  and  would  not  permit  them  to  go  and 
dilinter  the  treafures  of  Arafchie .  They  neverthelefs  conti¬ 
nued  their  journey  for  two  days,  and  at  the  end  of  that  time 
arrived  at  the  place  defcribed  to  them.  It  was  not  far  from 
the  plain  of  Gegahib.  Mr.  Brown  here  found  an  ifland  in 
the  middle  of  a  Imall  lake  of  fait  water,  which  contained 
mif-{hapen  rocks  in  abundance,  but  nothing  that  he  could 
pofitively  decide  to  be  ruins  5  nor  was  it  very  likely  that  any 
fuch  fhould  be  found  there,  the  fpot  being  entirely  deftitute 
of  trees  and  frefii  water.  Mr.  Brown,  however,  had  the  cu- 
riofity  to  approach  nearer  to  thefe  imaginary  ruins,  and  ac¬ 
cordingly  forced  his  horfe  into  the  lake.  The  horfe,  from 
fatigue  and  weaknefs,  or  original  inability  to  fwim,  foon 
found  himfelf  entangled,  and  could  not  keep  his  head  above 
water.  Mr.  Brown  fell  with  him,  and  was  unable  to  de¬ 
tach  himfelf  j  and  when  he  at  length  found  himfelf  on  drv 
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ground,  the  circumftances  he  was  under  prevented  him  from 
making  any  farther  obfervation  on  this  ifland  and  lake. 

After  vifiting  this  place,  Mr.  Brown  and  his  attendants 
continued  their  journey  fouth  according  to  the  agreement 
made  with  the  guides,  but  found  the  purfuit  equally  fruitlefs. 
At  the  end  of  the  third  day,  having  arrived  in  lat.  38°  40', 
or  nearly  fo,  they  became  much  diftreffed  for  water :  they 
remained  a  whole  night  in  fufpenfe  concerning  their  deftiny, 
when  at  length  a  fupply  of  that  neceffary  refrefhment  was 
found.  As  they  did  not,  however,  difcover  any  thing  that 
bore  the  leaft  refemhlance  to  the  object  of  their  fearch,  they 
were  obliged  to  think  of  returning,  which  they  did ;  and, 
falling  into  the  ftraight  road  from  Siwa  to  Alexandria,  ar¬ 
rived  at  the  latter  on  the  2d  of  April  1792  *. 

Mr.  Brown,  after  remaining  fome  time  at  Alexandria,  to 

*  Mr.  Brcwn  fays,  that  an  opinion  has  been  communicated  to  him,  that 
Siwa  is  the  Siropum  of  Ptolemy,  and  that  the  building  defcribed  was  pro¬ 
bably  coeval  with  the  temple  of  Jupiter  Ammon,  and  a  dependency  on  it. 
X>’A  nville  fuppofes  Siwa  to  be  Mareotis. 
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recover  from  the  effects  of  his  journey,  commenced,  on  dtaft 
l ft  of  May,  another  to  Rafhid,  where  he  ftaid  five  days; 
and  on  the  6th  of  May  embarked  with  a  view  of  proceeding 
to  Terane,  a  town  fituated  on  the  left  of  the  moil  weftern 
mouth  of  the  Nile,  at  a  very  (mail  diftance  from  the  river. 
From  Terane  Mr.  Brown  made  an  excurfion  to  view  the 
lakes  which  produce  natron,  and  to  obferve  that  production 
in  its  nafcent  ftate.  One  of  them  was  very  irregular  in  its 
form,  fo  that  it  was  not  eafv  to  fay  what  might  be  the  quan¬ 
tity  of  ground  covered  with  water.  It  is  higher  m  winter 
than  in  fummer ;  and,  at  the  period  when  Mr.  Brown  viewed 
it,  he  could  no  where  difcover  that  the  breadth  of  it  ex¬ 
ceeded  a  mile  :  its  length  might  be  nearly  four.  Towards 
the  end  of  fummer  thefe  lakes,  it  is  faid,  are  ahnofl  dry,  and 
the  fpace  from  which  the  water  has  retired  is  then  occupied 
by  a  thick  depofition  of  fait.  Not  far  from  the  eaftern  ex¬ 
tremity  a  fpring  rifes  with  fome  force,  which  much  agitates 
the  reft  of  the  water.  Clofe  to  the  fpring  the  depth  was  far 
greater  than  our  traveller’s  height,  in  other  parts  it  did  not 
generally  exceed  three  feet.  The  thermometer  near  the 
fpring  flood  at  7 6,  while  in  the  open  air  it  was  at  87.  The 
more  weftern  lake  differs  not  materially  from  the  eaftern,  in 
fize,  form,  or  productions :  the  colour  of  the  water  in  both 
is  an  imperfect  red,  and,  where  the  bottom  is  vifible,  it  ap¬ 
pears  almoft  as  if  covered  with  blood.  Salt,  to  the  thick-, 
nefs  of  five  or  fix  inches,  lies  conftantly  in  the  more  {hallow 
•part.  How  thick  the  fubftance  of  natron  commonly  is  in 
the  lake,  Mr.  Brown  did  not  accurately  determine ;  but 
ihofe  employed  to  collect  it,  reported,  that  it  never  exceeded 
a  cubit  or  common  pike.  Having  fpent  two  days  and  part 
of  a  third  in  the  vicinity  of  the  lakes,  Mr.  Brown’s  attend- 
ants  grew  tired,  and  he  was  obliged  to  return.  After  a  fhort 
interval  he  embarked  for  Kahira,  and  arrived  there  on  the 
1 6th  of  May  1792. 

Mr.  Brown  being  determined  to  undertake  a  journey  to 
Abyffinia,  employed  the  greater  part  of  the  fummer,  which 
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he  (pent  at  Kahira,  in  learning  the  Arabic  language ;  but 
itill  judging  that  he  ffiould  have  occafion  for  an  interpreter, 
he  took  care  to  provide  a  Greek,  who,  befides  his  native  lan- 
guage,  was  acquainted  with  the  Turkiffi,  Arabic,  and  Ita¬ 
lian  :  he  had  alfo  with  him  a  Mahommedan  of  the  lower 
clafs  of  the  Kahirines,  who,  as  belongs  to  that  character, 
was  prepared  for  every  office.  Thus  provided,  he  fet  out 
by  water  on  the  ioth  of  September,  and  on  the  8th  day 
reached  Affiut.  Having  fpent  about  fourteen  days  here 
waiting  for  a  boat,  he  was  at  length  able  to  hire  one  of  a 
moderate  dze ;  and  leaving  Affiut  on  the  4th  of  Odlober, 
arrived  on  the  nth  at  Girgi,  formerly  the  capital  of  Upper 
Egypt.  On  the  17th  he  arrived  at  Dendera,  the  ancient 
|  Tentyra,  where  he  faw  the  noted  temple,  the  mod  perfedl 
fpecimen  of  Egyptian  architecture  now  remaining.  It  is  in 
the  form  of  an  oblong  fquare,  200  feet  by  1 50,  Pococke  fays 
.145,  and  is  now  a  1  moft  buried  in  the  fand.  The  fame  night, 
about  twelve,  he  reached  Ghenne,  the  ancient  Ccene  or 
Coenopolis;  and  on  the  23d  came  to  Akfor,  the  ancient 
Thebes.  After  paffing  three  days  in  and  around  thefe  ruins, 
Mr.  Brown  proceeded  on  his  voyage  up  the  Nile,  and  on 
the  31ft  arrived  at  Adrian,  the  ancient  Syene,  where  he  re* 
mained  three  days,  contriving,  if  poffible,  to  purfue  his  route 
up  the  river;  but  a  war  having  arifen  between  the  Mam- 
luks  of  Upper  Egypt  and  the  Caffief  of  Ibrim,  no  one  was 
fullered  to  pafs  from  Egypt  to  Nubia.  The  caravans  had  all 
been  (lopped  for  many  months,  and  not  even  a  camel  could 
be  procured.  Our  traveller  being  therefore  conflrained,  with 
deep  regret,  to  abandon  his  defign  of  penetrating  to  Abyf- 
fuiia  by  this  route,  gave  up  all  hope  for  that  feafon,  and 
began  to  think  of  returning, 

Mr,  Brown,  therefore,  left  Adrian  on  the  4th  of  Novem¬ 
ber  3:792,  and,  proceeding  rapidly  down  the  Nile,  arrived  at 
Ghenne  on  the  7th.  From  Ghenne  he  made  a  fhort  excur- 
don  to  Coffir;  but  he  did  not  think  it  advifeable  to  flay 
there,  as  the  people  were  highly  incenfed  at  that  time 
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againfi  the  Franks  on  account  of  the  following  circumftance, 
which  had  taken  place  there  three  or  four  years  before.  An 
Englifh  veffiel,  commanded,  as  is  faid,  by  a  Captain  Mit¬ 
chell  having  moored  there,  a  quarrel  arofe  between  the  crew 
and  the  natives  refpedting  a  fupply  of  water,  which  is  a  com¬ 
modity  difficult  to  be  procured.  From  a  violent  contention 
blows  enfued,  and  the  captain  thought  himfelf  juftified  to 
fire  upon  the  town  ;  in  confequence  of  which  feveral  perfons, 
fome  fay  fourteen,  were  killed,  and  much  damage  done. 
The  natives  were  exceedingly  exafperated,  and  fvvore  to  fa- 
crifice  the  firff  Englifhman  that  ffiould  fall  into  their  hands, 
Mr.  Brown  found  little  to  reward  him  for  expofing  himfelf 
to  the  danger  of  this  excurfion,  except  the  fight  of  fome  cu¬ 
rious  rocks,  which  he  thus  defcribes  : — -The  roads  we  travelled 
in  going  to  Coffir,  as  well  as  in  returning,  have  fomething 
in  them  very  remarkable  :  the  rough  and  lofty  rocks  of  gra¬ 
nite  and  porphyry,  with  which  it  is  on  all  lides  environed, 
have  a  magnificent  and  terrific  appearance ;  and  the  road 
between  them,  which  is  almoft  level  throughout,  gives  the 
idea  of  immenfe  labour  in  cutting  it,  All  thefe  circum- 
flances  concur  in  teftifying  the  importance  Ccffir  muff  once 
have  had  as  a  port.  In  the  route  we  took  in  going,  at  cer¬ 
tain  diftances,  on  the  higheft  rocks,  is  obfervable  a  fuccefiion 
of  fmall  ftrudtures,  formed  with  uncemented  flones,  and 
which,  by  the  marks  of  fire  within  them,  feem  to  have  ferved 
as  fignals,  Thefe  are  numerous,  but  they  are  too  rude  to 
enable  one  to  fix  any  time  for  their  eredtion,  They  appear 
to  me  to  be  pretty  ancient.  The  red  granite  is  in  vafl  quan-r 
tities  ;  and  the  chain  of  rocks,  confifting  of  that  fubflance, 
appears  to  extend  itfelf  in  a  north  and  fouth  diredlion.  Huge 
rocks  of  porphyry,  both  red  and  green,  are  djftinguifhable ; 
and,  as  appears,  more  of  it  jn  the  road  we  purfued  in  going 
than  in  that  by  which  we  returned.  I  obferved  ruins  of 
alabafler  in  both,  but  particularly  in  returning.  The  verde 
antico ,  it  was  long  before  I  could  difeover;  at  length  I  found 
it  in  returning,  by  the  figns  Bruce  had  deferibed.  In  fhort„ 
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the  route  unfolds  a  treafure  of  marbles  that  aftoni  flies  the 
beholder,  and  demon ftrates,  that,  on  any  future  occafion,  the 
quarries  may  be  again  wrought,  and  modem  archite&ure 
equal  that  of  the  beft  ages  of  Greece  or  Rome  as  to  richnefs 
and  durability  of  ornament,  if  ever  it  fhall  in  juftnefs  of 
proportion,  fimplicity  of  tafte,  or  unity  of  parts  in  one  fub- 
lime  whole,  which,  indeed,  feems  fufficiently  problematical. 
On  the  2 1  ft  of  November  Mr.  Brown  returned  to  Afliut, 
and  on  the  30th  fet  fail  for  Kahira,  which  he  reached  on  the 
8  th  of  December. 

[To  be  continued.] 


IV.  Means  propofed  for  faving  the  Crews  of  VeJJels  Jhlp- 
wrecked  near  the  CoaJL  By  an  anonymous  Author  *. 

tC  I GIIT  or  nine  years  ago,  being  much  ft  ruck  by  an  ac¬ 
count  which  I  read  of  the  ftiipwreck  of  twenty-four  perfons 
who  perifhed  fo  near  the  fhore  that  their  cries  could  be  dif- 
tin&ly  heard,  an  idea  immediately  occurred  to  me,  of  endea¬ 
vouring  to  difeover  fome  means  proper  for  faving  the  crews 
of  fhipwrecked  veflels,  at  leaft  under  fuch  circumftances, 
that  is  to  fay,  at  the  diftance  of  forty  or  fifty  fathoms  from 
the  fhorej  for  I  did  not  then  imagine  that  it  could  be  done 
at  the  diftance  of  two  or  three  hundred,  as  I  afterwards  dif- 
covered.  I  perceived  at  firft  that  the  only  means  to  fave  the 
crew  of  a  veflfel  in  fuch  a  ftate,  would  be  to  eftablifii  a  rope  of 
communication  from  the  fhore  to  the  fliip.  After  examin¬ 
ing  a  number  of  means,  both  ancient  and  modern,  I  fixed 
on  a  bomb  or  cannon-ball  (a  bomb  I  think  preferable),  to 
which  fhould  be  fattened  the  end  of  the  rope,  extended  after¬ 
wards  in  a  zig-zag:  direction  before  the  mortar  or  cannon,  or 
fufpended  on  a  piece  of  wood  raifed  feveral  feet.  But- as  it 
was  neceflary  to  know  if  the  cord  would  not  break  by  the 

*  From  a  late  French  Journal. 
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force  of  the  explofion  and  the  velocity  of  the  motion,  f 
thought  it  proper  to  confult  profeffional  men.  I  wrote  to 
fome  officers  of  the  artillery  in  garrifon  at  La  Fere,  and  they 
aJmoft  all  replied  that  the  rope  would  infallibly  break. 

Not  fatlsfied  with  this  anfwer,  I  happily  conceived  the  idea 
of  making  the  experiments  on  a  fmall  fcale.  I  caufed  a  piece 
of  the  barrel  of  a  mufket  to  be  filed  into  the  form  of  a  fmall 
mortar  of  18  lines  in  length  internally ;  and  having  tied  a 
packthread  to  a  common  ball  of  lead,  I  made  an  experiment, 
which  perfectly  fucceeded,  as  did  a  groat  many  others  which 
I  repeated  afterwards  even  with  the  ftrongeft  charges  of 
powder.  I  communicated  this  fuccefs  to  thefe  officers  of 
artillery,  who  replied,  that  there  was  a  great  difference  be¬ 
tween  a  quarter  of  an  ounce  of  powder  and  four  or  live 
pounds  employed  for  a  bomb  °}  and,  in  fhort,  that  the  rope 
would  break. 

Being  defirous  to  afeertain  what  truth  there  might  be  in 
this  affertion,  I  repaired  to  a  large  iron  furnace,  where  I  re¬ 
mained  ten  days,  and  where  I  caufed  a  mould  to  be  formed 
for  a  four-inch  mortar  and  a  bullet  of  the  fame  calibre:  I 
had  them  both  caff,  and  made  an  experiment  with  a  rope 
three  or  four  lines  in  diameter  and  eighteen  ounces  of  pow¬ 
der,  which  fucceeded.  I  then  came  to  Paris,  where,  after 
flaying  eight  months,  I  obtained  an  order  from  government 
to  make  my  experiments  on  a  grand  fcale  even  at  La  Fere, 
where  I  had  to  expedl  men  prejudiced  againft  the  fuccefs  of 
my  attempts.  When  I  went  thither  they  perfdled  that  they 
would  not  fucceed.  I  knew,  however,  what  I  had  to  de¬ 
pend  upon,  as  I  had  already  made  experiments,  In  fhort  I 
repeated  them,  and  they  completely  fucceeded.  The  firll 
day,  nothing  being  done  jn  a  proper  manner,  fome  of  the 
experiments  failed ;  but  things  being  arranged  better  #ext 
morning,  we  repeated  them  feven  times  without  once  fail¬ 
ing*  viz.  four  times  with  a  mortar  of  eight  inches,  and  three 
With  one  of  twelve,  augmenting  each  time  the  charge  o 
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the  powder  from  the  weakeft  to  the  ftrongeft.  The  fpecta- 
tors  having  judged  that  this  number  was  fully  fufficient  to 
•eftablifh  the  truth  of  the  difcoyery,  no  more  were  made. 

I  (hall  now  proceed  to  other  means,  which  I  have  devifed 
not  only  for  faving  the  crews  of  veflels,  but  alfo  the  greater 
part  of  the  cargoes  when  expofed  to  danger  near  the  coaft. 

i  ft,  It  mu  ft  be  remembered,  that,  in  fuch  circumftances, 
the  only  thing  neceflary  is  to  get  a  cord  of  communication 
conveyed  to  the  veflel  in  danger.  It  ought  to  be  remem¬ 
bered  alfo,  that  a  veftel  is  never  calt  away  or  peri  flies  on  the 
coaft,  but  becaufe  it  is  driven  thither  againft  the  will  of  the 
captain,  and  by  the  violence  of  the  waves  and  the  wind, 
which  almoft  always  blows  from  the  fea  towards  the  fhore, 
without  which  there  would  be  no  danger  to  be  apprehended : 
confequentiy,  in  thefe  circumftances,  the  wind  comes  always 
from  the  fea,  either  diredtly  or  obliquely,  and  blows  towards 
the  fhore. 

A  common  paper  kite,  therefore,  launched  from  the  veftel 
and  driven  by  the  wind  to  the  fhore,  would  be  fufftcient  to 
fave  a  crew  confifting  of  1500  feamen,  if  fuch  were  the  num¬ 
ber  of  a  fliip  of  war.  This  kite  would  convey  to  the  fhore  a 
ftrong  packthread,  to  the  end  of  which  might  be  affixed  a 
cord,  to  be  drawn  on  board  by  means  of  the  firing  of  the 
kite ;  and  with  this  cord  a  rope,  or  as  many  as  ftiould  be  ne¬ 
ceflary,  might  be  conveyed  to  the  fliip. — It  may  be  readily- 
conceived  that  I  cannot  here  enter  into  any  detail  concern¬ 
ing  various  circumftances  relating  to  this  fubjedl  which  it 
might  be  neceflary  to  mention, 

2d,  A  fmall  balloon,  of  fix  or  feven  feet  in  diameter,  and 
raifed  by  rarified  air,  would  be  alfo  an  excellent  means  for 
the  like  purpofe  :  being  driven  by  the  wind  from  the  veflel 
to  the  fhore,  it  would  carry  thither  a  ftring  capable  of  draw¬ 
ing  a  cord  with  which  feveral  ropes  might  be  afterwards 
conveyed  to  the  veflel.  Had  not  the  difeovery  of  citizen 
Montgolfier  produced  any  other  benefit,  it  would  be  entitled 
on  this  account  to  be  confidered  as  of  great  importance,, 
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3d,  A  fky-rocket,  of  a  large  diameter,  would  be  of  equal 
fervice.  It  would  alfo  carry,  from  the  vefiel  to  the  hi  ore,  a 
firing  capable  of  drawing  a  rope  after  it.  C.  Ruggieri,  whom 
I  have  consulted  on  this  fubjeft,  told  me,  that  he  made  fome 
four  inches  in  diameter,  which  rofe  to  a  great  height  5  and 
that,  with  a  firing  attached  to  them,  they  would  go  to  the 
difiance  of  four  or  five  hundred  fathoms,  which  is  more  than 
would  be  neceffary.  They  may  be  kept  in  a  ftate  fit  for 
fervice  two  years,  if  depofited  in  a  dry  place. 

Laftly,  A  fourth  plan  for  faving  the  crew  of  a  fiiipwrecked 
vefifel,  is  that  of  throwing  from  the  veffel  into  the  fea  an 
empty  cafk  with  a  cord  attached  to  it.  The  wind  and  the 
waves  would  drive  the  calk  to  the  fhore,  and  afford  the  means 
of  eftablifhing  that  rope  of  communication  already  men¬ 
tioned.  Each  of  thefe  methods  may  be  improved,  but  I 
cannot  at  prefent  enter  into  any  detail 


V.  On  the  different  Kinds  of  Cadmia ,  and  particularly  thofe 
of  Zinc  and  Cohalt .  By  I.  I.  Bindheim  of  Mofcow  f. 

JL  TIE  furefi  method  of  claffing  minerals  is  without  doubt 
to  arrange  them,  not  according  to  their  external  characters, 
but  according  to  their  internal  component  parts.  For,  though 
the  former  in  fome  meafure  ferve  for  diferimination,  and 
are  therefore  not  altogether  ufelefs,  they  are  not  fo  precife 
and  certain  as  to  form  a  bafis  for  a  fyftem  of  mineralogy, 

*  The  author  of  the  above  papers  fays,  that  he  announced  his  difeovery 
in  the  Affriches  de  Paris  on  the  29th  of  January  1794-  However  this  may 
be,  we  know  that  one  of  his  methods,  that  of  conveying  a  rope  to  the 
ihore,  by  attaching  it  to  a  bullet  or  bomb  to  be  afterwards  fired  from  a 
cannon  or  mortar,  was  propofed  a  few  years  ago  by  a  ferjeant  or  officer  of 
artillery  at  Woolwich,  named  Bell.  Some  experiments  of  the  fame  kind 
made  at  Portfmouth,  we  believe,  anfwered  expectation.  The  ufe  of  a  kite  or 
rocket  feems  to  deferve  attention  ;  and  we  do  not  hefitate  to  fay,  that  the 
former  could  hardly  fail  of  producing  the  defired  effeCt.  At  any  rate  it 
might  be  eafily  tried.  Editor. 

J  From  Neue  Nordifche  Beytxfrff*  ^7  ProfefTor  Pallas,  Vol.  VI. 

fince 


particularly  tbcfe  ofYdinc  and  Cobalt. 

fince  the  attentive  natural! ft  is  {efficiently  taught,  by  expe¬ 
rience,  that  in  the  mineral  kingdom  fubftances  of  the  fame 
genus,  though  different  in  external  form,  conftft  often  of  the 
fame  component  parts ;  and  that  other  bodies  oi  the  like 
kind  differ  in  their  component  parts,  though  perfedtly  alike 
in  their  external  appearance.  As  this  is  the  cafe,  we  can 
find  no  better  guide  to  conduct  us  to  an  invariable  claffifica- 
tion,  arrangement,  and  definition  of  mineral  bodies  than 
chemiftry  ;  a  knowledge  which  muft  be  united  with  that  of 
the  external  characters  of  minerals. 

To  give  an  inftance  of  the  uncertainty  which  arifes  when 
thefe  are  feparated,  I  (hall  here  mention  thofe  ores  which 
are  known  by  the  name  of  cadmia ;  for  it  would  feem,  by 
the  many  improper  denominations  which  are  often  founded 
on  their  external  characters,  as  if  we  were  almoft  conduced 
back  to  the  dark  age  of  Cadmus,  from  whom  the  Europeans 
are  faid  to  have  firft  learnt  the  art  of  filling  ores  on  a  large 
fcale,  and  from  whom,  in  all  probability,  the  term  cadmia 
had  its  origin.  In  this  refpedl  chemical  knowledge  is  a 
better  cmide  than  external  characters,  and  the  names  thence 
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deduced,  and  often  very  improperly ;  it  enables  us  to  define 
minerals  with  more  accuracy,  and  conduCts  us  nearer  than, 
the  latter  to  the  real  knowledge  of  nature  in  this  department, 
without  which  all  mineralogical  knowledge  muft  be  uncer¬ 
tain  and  imperfedt.  As  it  would  be  fuperfluous  to  fay  more 
on  this  fubjeCt,  I  {ball,  for  the  prefent,  confine  myfelf  to  the 
cadmias,  and  thofe  ores  alone  which,  when  decompofed  in 
a  proper  manner,  and  fully  purified,  yield  thofe  metals  called 
zinc  and  cobalt. 

Of  Zinc. 

Ores  that  contain  zinc  are  found  in  numerous  varieties 
and  of  different  forms.  Sometimes  they  are  combined  with 
oxygen  and  the  fulphuric  acid  ;  and  fometimes  there  arc 
found  in  them,  hefides  zinc,  various  foreign  component 
par^s,  fuch  as  argil  and  filiceous  earth,  a  little  iron,  lead. 


On  the  different  Kinds  of  C admin,  and 

C- 

and,  at  times^  alfo  a  fmall  portion  of  copper.  In  blende  the 
fulphur  is  combined  with  iron,  and  the  particles  of  zinc 
are  fcattered  through  the  mixture.  The  fo  called  furnace 
calamine  is  obtained  by  the  fufion  of  fome  kinds  of  lead  ore 
when  the  particles  of  zinc  are  fubli mated  by  Prong  heat 
to  a  cooler  place  of  the  furnace  called  the  %inc  Jiool ,  where 
they  adhere  in  the  form  of  a  grey  or  yellowilli  done.  In 
preparing  brafs,  and  other  operations  of  the  like  kind, 
the  fublimated  zinc  calx  is  collebted  under  the  name  of 
•white  nicht ;  but  what  adheres  lower  down,  and  becomes  a 
hard  mafs,  is  called  grey  tutia ;  and  this  fubftance,  as  fome; 
fulphureous  vapour  feems  to  adhere  to  it  the  longer  it  lies 
expofed  near  the  fm  el  ting  houfes,  becomes,  by  the  effects  of 
the  atmofphere,  always  more  proper  for  ufe.  Bcfides  the 
above,  we  have  zinc  calx,  zinc  fpar,  tutanego  ore,  the  lap 
of  which  was  firft  difcovered  in  China ;  but  I  am  convinced, 
by  experiments,  that  a  like  ore,  which  is  natural  flowers  of 
zinc,  is  found  in  Germany  in  the  Thomas-flollen  at  Blei- 
herg.  We  have  alfo  zeolite -formed  calamine,  zinc  blende, 
glittering  blende,  black  blende,  reddifh  brown,  phofphorifed, 
greenifh-yellow,  white,  and  yellow  blende.  Such  kinds  are 
found  in  England,  Siberia,  China,  Sweden,  Silefia,  Saxony, 

In  examining  thefe  fub (lances  various  chemifls  have  ren¬ 
dered  great  fervice  to  mineralogy,  particularly  Brand  and 
Schwab,  counfellors  of  the  mines  in  Sweden;  and  thefe 
were  followed  by  Jufti,  Pott,  Henkel,  and,  above  all.  Mar- 
graaf,  who  employed  great  care  and  accuracy  in  fufing  and 
examining  them ;  but  Bergmann,  to  whom  fcience  is  fa 
much  indebted,  has  given  moft  excellent  models  for  the 
decompofition  of  thefe  ores.  Whether  there  be  native  zinc 
or  not,  has  never  yet  been  fully  afcertained ;  and  we  mud 
Bill  remain  in  doubt  until  the  account  of  its  being  found  in 
the  ifland  of  Naxos,  in  the  Archipelago,  be  better  con¬ 
firmed.  The  zinc  ore  of  Goflar,  that  found  in  Cornwall, 
and  a  little  of  the  Swedifh,  can  be  rendered  ufeful  and  pro^ 
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ducKvc.  The  zinc  obtained  from  China,  under  the  name 
of  tutanegOy  is  confidered  to  be  purer  than  the  German,  and 
therefore  a  fmall  difference  is  obierved  in  their  ipecific  gra¬ 
vities. 

The  properties  of  zinc  feparated  from  its  ore,  and  puri¬ 
fied,  are,  that  it  fcarcely  undergoes  any  variation  in  atmo- 
fpheric  air  or  in  water ;  and  that,  by  the  addition  of  copper, 
in  different  proportions,  you  obtain  brafs,  pinchbeck,  prince’s 
metal,  Manheim  gold,  &c.  All  acids  deprive  it. of  its  in¬ 
flammable  matter,  and  diffolve  it  with  effervefcence.  With 
the  vitriolic  acid  it  gives  a  cryftalline  fait,  which  is  fulphat 
of  zinc,  or,  as  it  is  commonly  called,  white  vitriol.  That 
white  vitriol  which  is  obtained  not  in  a  cryftalline  form,  but 
in  white  maffes  like  refined  fugar,  contains  often  a  mixture 
|  of  foreign  metallic  particles,  fuch  as  iron,  copper,  and  lead ; 
but  it  may  be  purified  by  adding  to  a  folution  of  it  pure  zinc, 
by  which  the  above  metals  will  be  precipitated  :  if  the  fo¬ 
lution  be  then  filtered,  and  expofed  to  cryftallife,  you  will 
obtain  pure  white  vitriol. 

By  the  nitrous  acid,  zinc  is  diffolved  with  a  ftrong  effer¬ 
vefcence  and  in  great  quantity  producing  cryftals  :  if  you 
pour  alcohol  over  thefe  and  diftil  them,  you  will  obtain  very 
good  edulcorated  fpirit  of  nitre.  It  diffolves  alfo  in  the  mu¬ 
riatic  acid,  and  emits  a  ftrong  offenfive  vapour;  this  clear  fo- 
lution  faturated  cannot  be  brought  to  fhoot  into  cryftals  :  if 
you  reduce  it  by  evaporation  to  a  gelatinous  niafs,  and  place 
it  in  a  retort  over  the  fire,  you  obtain,  in  the  fame  manner 
as  when  you  diftil  zinc  with  fal-ammoniac  and  corrofive 
fublimate,  butter  of  zinc  of  a  fomewhat  thick  confidence. 

It  is  foluble  alfo  in  aqua-regia,  and  by  that  acid  gives,  a 
triple  neutral  fait,  in  the  fame  manner  as  fal-ammoniac.  It 
diifolves  likewife  in  concentrated  acetous  acid,  and  (hoots  in¬ 
to  cryftals  :  the  remaining  acids,  viz.  of  i parry  fluor,  arfenic, 
borax,  fugar,  tartar,  forrel,  citrons,  ants,  phofphorus,  and 
fat,  exercife  an  adfion  over  zinc  alfo.  The  alcaline  folvents 
do  the  fame;  .and  the  procefs  fucceeds  beft  with  a  concen¬ 
trated 


254  On  the  different  Kinds  of  Cadmia ,  Sccf. 

trated  folution  of  the  volatile,  not  cauftic  alcali,  during* 
which  an  effervefcence  is  obferved,  and  by  which  the  zinc' 
exhibits  traces  of  an  aeid  j  the  produce  is  cryftals  of  a  neu¬ 
tral  fait. 

Flowers  of  zinc,  like  zinc  itfelf,  are  foluble  in  an  acid  j 
but  with  this  difference,  thal  no  effervefcence  takes  place*  | 
Thefe  flowers  are  produced  during  the  fuiion  of  zinc  in  an 
open  crucible,  when  the  heat  is  increafed  to  above  370  degrees*  j 
The  metal  then  inflames  with  a  whitifli- green  flame  of  a  | 
dazzlino-  brioditnefs,  which  feems  to  diflrufe  over  the  faces  of 
thofe  prefent  a  death-like  palenefs;  and  the  metal,  by  being  j 
deprived  of  its  inflammable  matter,  (united  to  oxygen,)  is  con¬ 
verted  into  a  tender  calx,'  which,  by  the  violence  of  the  in¬ 
flammation,  is,  on  account  of  its  lightnefs,  carried  upwards 
like  wool  or  a  cobweb.  Zinc,  calcined  in  this  manner,  is  ! 
called  the  flowers  of  zinc,  and  alfo  philofophic  wool ,  not  to 
mention  other  lingular  appellations  of  the  alchemifts.  During 
this  operation  zinc  exhibits  feme  phenomena,  fuch  as  the 
fmell,  the  flame,  &c.  which  are  fimilar  to^thofe  that  occur 
during  the  combuftion  of  phofphorus ;  and  therefore  people 
were  led  to  fuppofe  that  the  phofphoric  acid  was  contained 
in  zinc.  By  the  above  procefs  the  weight  of  this  calx  is  in¬ 
creafed  a  tenth  part,  and,  as  fome  have  remarked,  even  more, 
and  at  the  fame  time  it  becomes  fixed.  When  expofed  on  coals 
to  the  blow-pipe,  it  becomes  yellow,  and  on  cooling  refumes 
its  whitenefs,  which  is  a  proof  that  the  flowers  of  zinc  are- 
genuine.  It  can  be  fufed  into  a  yellowifli-brown  glafs,  and, 
by  adding  the  inflammable  matter,  can  be  reduced  in  clofe. 
veflels. 

In  a  clofe  veflel,  expofed  to  a  violent  heat,  zinc  goes  over 
in  a  metallic  form,  and  by  thefe  means  acquires  the  pro¬ 
perty  of  creaking,  when  it  breaks  like  tin.  It  can  alfo  be 
brought  to  fuch  a  ftate  that  it  may  be  drawn  out  into  thin 
plates,  and  be  flatted  between  metal  cylinders ;  fome  fpeci- 
inens  of  which,  by  M.  Sage  of  Paris,  and  M.  Kratz  of  Berlin, 

I  have  in  my  pofleflion.  Zinc  may  combined  with  the 
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greater  part  of  metals,  but  not  with  lead,  iron,  or  bifmuth  j 
and  it  may  be  amalgamated  wich  quickffiver.  This  amal¬ 
gam  of  zinc  is  very  proper  for  llrengthening  the  power  of  an 
eledtric  machine,  and  Higgins  has  given  a  prefcription  for 
preparing  it.  In  the  dry  way  it  has  the  greateft  affinity  with 
copper,  and  produces  with  it  a  more  or  lefs  yellow  compofi- 
tion,  which  can  be  obtained  by  no  other  metal.  In  this  re- 
fpedf,  then,  it  is  effentially  different  from  all  other  metals, 
and  becomes  itfelf  a  very  ufeful  one,  as  it  is  ufed  for  brafs, 
pinchbeck,  prince’s  metal,  bronze,  Manheim  gold,  and  in 
iire-works,  &c. 

It  is  very  remarkable,  in  regard  to  zinc,  that  neither  ful- 
phur  nor  liver  of  fulphur  '  produces  on  it  any  effect;  whereas 
gold,  which  fulphur  cannot  overcome,  is  diffolved  by  liver 
of  fulphur. 

On  this  occalion  I  cannot  omit  making  mention  of  the 
celebrated  alkaheft  of  Refpur,  who  believed,  that  when  he 
alcalifed  zinc  and  rendered  it  cauhic/'and  had  obtained  from 
it  a  purple-coloured  mafs,  volatile  in  the  open  air,  he  had 
found  out  a  menftruum,  bv  which  he  could  radically  dif- 
folve  all  metals.  A  paradoxical  .  pofition,  which  was  long 
adopted  by  the  gold-making  alchemifts,  but  which  has  never 
been  realifed. 

[To  be  concluded  in  next  Number.] 


VI.  Defcription  of  an  Affay  furnace ,  with  an  Apparatus 
for  meafuring  the  Degree  of  Heat  employed .  By  Mr. 
David  Mushet  of  the  Clyde  Iron  Works.  Communi¬ 
cated  by  the  Author . 

Jn  my  laft  paper  I  mentioned,  that,  in  order  to  facilitate 
the  operations  of  the  affay-furnaee,  and  to  compare  the  va¬ 
rious  degrees  of  heat  in  which  different  experiments  are 

*  It  has  been  afcertained  that  zinc  and  fulphur  can  be  united ;  but  the 
procefs  is  difficult,  on  account  of  the  eafy  oxidation  and  volatility  of  the 
zinc.  See  Mem.  de  Dijon,  1783b 

effected. 
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effected,  I  had  condruCted  the  pyrometer  which  I  am  now 
about  to  defcribe.  It  can  in  no  point  of  view  be  confidered 
as  an  univerfal  inftrument,  as  its  fcale  will  be  entirely  local, 
and  vary  according  to  the  condru&iort  and  exigencies  of  the 
furnace :  it  poffeffes,  however,  this  advantage,  that  after  a 
fcale  of  comparifon  is  formed  betwixt  it  and  Wedge  wood’s, 
in  the  manner  defcribed  in  the  explanation,  the  affayer  can 
at  any  time  mark,  with  confiderable  accuracy,  the  degree  at 
which  an  experiment  is  effeCted,  and  compare  it  with  the 
degrees  of  that  fcale ;  and  if  the  furnace  and  apparatus  are. 
kept  in  proper  repair,  the  refulls  will  be  confident  with  for¬ 
mer  ones* 

Description  of  the  Furnace. 

A  A  (Plate  V.)  the  pedcdal  of  brick- work  on  which  the 
furnace  js  reared.  B,  the  afh-pit.  C,  a  view  of  the  central 
parts  of  the  grate,  with  a  knee  two  inches  deep  and  four 
inches  fquare,  for  the  purpofe  of  receiving  a  pedeftal  of  fire¬ 
clay  for  fupporting  the  crucible.  DD,  the  fe&ion  of  an  iron 
cylinder,  which  contains  the  brick-work,  with  flanges  project¬ 
ing  inwards  both  at  top  and  bottom  :  the  upper  flange  con¬ 
tains  two  grooves  for  Aiding  the  cover  I,  (made  of  cad  iron;) 
and  the  under  one  projects  fo  far  as  to  form  a  fupport  for  the 
bars  of  the  grate.  EE,  the  lining  of  the  furnace,  compofed 
of  fire  bricks.  F,  the  fire-place,  three  feet  deep,  ten  inches 
diameter  at  the  grate,  and  diminifhing  to  nine  inches  at  the 
top.  G,  the  flue  or  draught-hole,  which  communicates  with 
the  chimney.  II,  the  chimney  (the  top  broken  off  to  make 
it  come  into  the  plate),  which  fhould  never  be  lefs  than  30 
feet  high,  and  nine  inches  fquare  in  the  paflage.  K,  an 
oblong  rectangular  plate,  which  projects  from  the  top  of  the 
cylinder  for  the  purpofe  of  fupporting  the  pyrometer.  L  L,  an 
iron  box  with  a  fquare  bar  of  fteel,  which,  in  expanding,  aCts 
upon  the  lever  at  the  didance  of  one  inch  from  the  fulcrum. 

The  letters  of  the  horizontal  and  vertical  feCiion  refer  t* 
the  fame  parts  of  the  furnace. 
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Description  of  the  Pyrometer. 

The  principle  upon  which  this  inftrument  is  conftru&ed 
is  the  expanfion  of  metal  by  heat.  After  feveral  experiments 
with  copper,,  iron,  and  heel,  I  was  induced  to  give  the  pre¬ 
ference  to  the  latter.  Copper  was  found  to  be  too  eafily 
fufed,  and  the  fcale  by  that  means  lefs  extenfive  than  was 
wifhed.  Malleable  iron,  by  being  heated  in  this  manner, 
frequently  acquired  permanent  additional  length,  and  palled 
into  the  hate  of  femi-fteel.  This  principle  it  derived  from 
the  contact  of  the  furrounding  charcoal,  introduced  for  the 
purpofe  of  preventing  oxydation  from  taking  place  upon  the 
furface  of  the  bar.  Highly  cemented  heel,  when  expofed  in 
this  manner  to  the  greateft  heat,  acquired  nofenfible  increafe 
of  length  :  a  bar  of  polilhed  Heel  was  therefore  adopted. 

A  correfponds  with  the  plate  of  iron  K  in  the  drawing  of 
the  furnace,  on  which  the  pyrometer  is  fupported.  B  an 
upright,  on  which  is  fufpended  the  lever.  CC  the  lever, 
ten  inches  long  from  the  fulcrum  to  the  extremity,  which 
a£ts  upon  the  fcale,  and  one  inch  on  the  other  end  from  the 
fame  point  to  a  line  drawn  through  the  centre  of  the  ex¬ 
panding  bar.  From  this  it  is  obvious,  that  if  the  fiiort  end 
of  the  lever  be  elevated  half  an  inch  by  the  expanfion  of  the 
bar  of  fteel,  the  other  end  will  fuller  a  depreflion  ten  times 
as  much,  or  equal  to  five  inches.  Thefe  I  have  divided  into 
50  degrees,  (equal  to  each  other  on  a  tangent  of  the  arch 
that  forms  the  fcale  DD,)  fo  that  the  moft  minute  expanfion 
in  the  bar  will  be  vifibly  indicated.  Should  the  ratio  of  ten 
to  one  be  thought  too  fmall,  the  power  of  the  lever  can  eafily 
be  increafed  to  13  or  30,  and  the  fcale  thus  greatly  enlarged. 
When  the  pyrometer  is  at  reft,  the  index  points  at  o°,  and 
its  other  extremi  ty  refts  lightly  upon  the  fharp  point  of  the 
fteel  bar.  It  is  therefore  requifite  to  make  the  lever  nearly 
an  exa<5t  balance,  by  forming  its  fhort  end  fufficiently  weighty 
to  overcome  the  great  length  of  the  other.  The  fcale  being 
carried  the  length  of  50  degrees,  allows  the  bar  to  expand 
Vol.  IV.  •  S  ^  ^-loths. 
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5-ioths.  This,  however,  will  not  be  the  cafe,  though  etf- 
pofed  to  a  degree  of  heat  approaching  to  fufton.  EE  are 
two  fupports  for  the  fcale,  attached  to  the  extremity  of  the 
plate  by  means  of  bolts.  FF  is  a  box  of  wrought  iron 
which  contains  the  bar  of  fteel  exactly  fitted,  with  a  fmall 
allowance  for  expanding  in  the  thicknefs.  1  his  box  is  in¬ 
troduced  into  the  lining  of  the  furnace  by  means  of  fquare 
notches  formed  in  the  bricks  about  two  inches  from  the 
contact  of  the  fire.  The  bottom  of  the  box  refts  upon  the 
under-flange  of  the  cylinder,  and  its  other  end  rifes  through 
the  building  and  iron-cover  about  two  inches.  When  at 
fir  ft  introduced  into  its  place,  the  fpace  which  may  remain 
betwixt  the  outfide  of  the  box  and  the  building  is  carefully 
filled  with  fine  charcoal  duft,  *to  prevent  oxydation  by  the 
chance  contact  of  atmofpheric  air.  G  is  a  poliflied  bar  of 
fteel  3  feet  2  3 -4th  inches  long  and  i-4th  of  an  inch  fquare, 
the  (harp  extremity  of  which  adts  upon  that  part  of  the  lever 
which,  when  at  o°,  meafures  one  inch  from  the  fulcrum. 
HH,  a  fmall  box  or  cover,  which  fits  upon  the  top  of  the 
iron  box  by  means  of  pins.  This  is  always  kept  full  of  char- 
coal-duft,  to  prevent  the  approach  of  external  air,  and  the 
tranfmiffion  of  heat  from  within. 

This  inftrument  may  be  ufed  in  conjunction  with  Mr. 
Wedgewood’s  fcale.  Any  given  fubftance  may  be  melted, 
and  the  degree  marked  upon  the  fcale  :  let  this  be  compared 
with  the  degree  of  heat  at  which  the  fame  fubftance  melts 
by  Wedgewood’s  fcale;  then  let  the  greateft  degree  of  heat 
of  the  furnace  be  meafured  by  one  of  Wedgewood’s  rolls,  and 
compared  with  that  pointed  out  by  the  index,  the  one  dif¬ 
ference  divided  by  the  other  will  give  a  fcale  of  companion. 

It  will  hardly  efcape  the  notice  of  men  of  fcience,  that 
circumftances  may  be  fo  varied,  by  the  modes  of  charging 
the  furnace,  as  to  endanger  an  erroneous  refult :  but,  if  pro¬ 
per  attention  be  paid,  the  a  flayer  will  foon  nnderftand  the 
trim  of  his  furnace  fo  thoroughly  as  to  be  fure  of  always 
obtaining  fuch  an  accurate  indication,  of  the  heat  as  cannot 

6  •  fail 


tlinfs  for  the  'Formation  of  a  Theory  of  the  Eatth,  p,&g 

fail  to  be  of  eflential  fervice  to  him.  This  fad  f  can  atteft 
h’om  experience. 

If  ablolute  precision  be  wanted,  it  may  be  obtained  by 
employing  three  or  more  pyrometers,  diftributed  at  regular 
diftances  round  the  furnace,  inftead  of  ufing  only  one.  The 

mean  of  the  whole  will  be  the  true  degree  of  heat  in  the 
furnace. 


\  II.  .Agenda ,  or  a  Collection  of  Ohfervations  and  Refearches 
doe  Refills .  of  which  may  ferve  as  the  Foundation  for  a 
theory  of  the  Earth.  By  M.  De  Saussure. 

[Continued  from  page  190.] 

CHAP.  XVIII. 

A.  Ohfervations  to  he  made  on  Volcanoes  at  the  Time  of  an 
_  Eruption. 

'P 

f  HE  form,  dimenfions,  and  elevation  of  the  crater. 
-4.  fhe  colour,  elevation,  and  other  fenfible  qualities  of 
the  flames  and  the  fmoke. 

3*  Phenomena  which  preceded  the  eruption,  fubterranean 
none,  earthquakes,  extraordinary  movements  of  the  fea. 

4.  Phenomena  which  accompany  the  eruption ;  as  thun- 
der,^  lightning,  pofitive  or  negative  eledrieity,  fubterranean 
none,  earthquakes:  Icorire,  allies,  and  flones  thrown  up;  to 
what  height  and  diftance. 

'  *5*  of  the  fmoke.  In  general  it  indicates  the  ful- 

phuieous  acid  ;  but  it  may  indicate  alio  bitumen  and  coal. 

6.  Nature  of  the  gales  which  efcape  during  the  eruption. 

7.  Velocity  of  the  lava.  Its  degree  of  fluidity  compared 
with  the  inclination  of  the  ground  over  which  it  flows. 

5.  To  meafure,  if  pofiible,  the  degree  of  its  heat  when  it 
iflues  from  the  volcano. 

9*  V'  hether  the  lava  appears  to  be  in  a  Hate  of  combuf- 
tion,  or  only  incandefcence. 

S  2 
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io.  Whether  it  does  not  cool  more  (lowly,  and  according 
to  other  laws,  than  that  of  the  bodies  heated  or  melted  in 
our  furnaces. 

10.  A.  Can  it  be  fuppofed  that  the  matter  thrown  up 
by  volcanoes  was  not  inflamed,  or  even  in  a  ftate  of  incan- 
defcence,  in  the  bowels  of  the  earth ;  and  that  it  is  only  the 
contact  of  the  air  which  gives  it  thefe  qualities  ? 

11.  Whether  the  hidden  cooling  of  lava  in  the  air  or  in 
water  divides  it  into  prifmatic  columns,  fuch  as  thofe  of 
bafaltes. 

T2.  Whether  it  be  true  that  fcoxia  newly  thrown  up,  and 
fuddenly  cooled  by  its  rapid  paffage  through  the  air,  feems 
covered  with  a  bituminous  varnifh. 

13.  And,  in  general,  whether  the  mountain  throws  up 
bituminous  matter  or  any  thing  that  refembles  the  refiduum 
of  the  combuftion  of  coal,  or  whether  it  rather  throws  up 
pyrites  or  the  refiduum  of  their  deeompofition. 

14.  To  afcertain  by  obfervations,  and  even  by  experi¬ 
ments,  whether  it  may  not  be  poffible  that  pyrites  or  other 
ferruginous  matters  decompofed  by  water,  undergo  a  fer¬ 
mentation,  which,  a&ing  on  grand  maffes,  may  difengage  a 
fufficient  heat  to  produce  the  efife<5ls  of  a  volcano. 

15.  Or  whether,  as  M.  Rorame  thinks,  the  fire  of  volca¬ 
noes  is  kept  up  by  matters  accumulated  by  rivers  and  cur¬ 
rents  of  the  fea. 

16.  To  fearch  for  means  of  afcertaining  the  depth  of  the 
focus  of  the  volcano. 

17.  To  examine  whether,  at  the  moment  when  an  erup¬ 
tion  begins  to  take  place,  there  is  any  remarkable  change  in 
the  tides,  currents,  fprings,  and  the  neareft  fpiracles  and 
volcanoes. 

18.  Muddy  eruptions  :  their  height,  bulk,  nature  of  the 
water  they  contain ;  whether  it  be  faline  :  nature  of  the  earth 
and  ftones  thrown  up 5  whether  it  contains  fea  (hells,  of  what, 
kinds,  and  in  what  ftate.  Watery  eruptions  :  the  fame  re- 
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feaiches :  whether  they  hold  in  folution  earths  not  ufually 
foluble  in  water  *. 

Obfervations  to  he  made  at  all  Times  on  Volcanoes 

decidedly  fuch . 

19.  Nature  of  the  countries  and  mountains  between  which 
they  are  found. 

20.  Hiftory  of  the  volcano  :  its  form,  height,  and  extent 
in  the  moft  ancient  times ;  its  fucceffive  changes  down  to 
the  prefent  moment  3  its  lateral  mouths,  and  the  epochs  of 
their  formation. 

21.  Chronology  and  enumeration  of  its  different  erup¬ 
tions;  defcription  of  them,  and  their  moft  remarkable  cha¬ 
racters. 

22.  To  defcend,  if  poffible,  into  the  craters  of  extinguifhed 
volcanoes ;  to  meafure  their  depth  ;  dcfcribe  their  form,  the 
nature  of  their  fides,  their  ftrata,  and  the  concretions  ad¬ 
hering  to  them,  fuch  as  fulphur,  fait,  &c. 

22.  A.  To  obferve  the  fumaroles,  or  jets  of  fmoke,  often 
acid,  which  arife;  their  temperature,  their  nature,  and  their 
effects  on  the  lava  with  which  they  come  in  conta6t. 

23.  To  examine  the  fiifures;  whether  they  contain  me¬ 
tallic  or  ftoney  cryftallifations,  which  may  be  confidered  as 
fublimed,  and  formed  by  the  cryftallifation  of  fubftances  re¬ 
duced  to  the  ftate  of  fmoke  or  vapour. 

24.  The  nature  of  the  ftreams  of  cooled  lava;  their  extent 
and  thicknefs. 

25*  Whether  it  be  true  that,  in  general,  they  are  porous 
both  at  the  upper  and  lower  furfaces  of  the  ftrata,  and  com¬ 
pact  in  the  interior  part. 

2 6.  To  ftudy  the  nature  of  the  different  currents  placed 
above  each  other,  in  order  to  afcertain  the  difference  that 
may  have  taken  place  in  the  focus  of  the  volcano,  and  even 
in  the  fource  of  its  lava. 

*  To  obferve  thofe  excavations  from  which  conhderable  currents  of  air 
i£ue  either  periodically  or  conftantly.  C. 
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27.  To  examine,  in  general,  in  the  lava,  the  nature  of  the 
earth  and  hones  of  which  it  has  been  formed. 

27.  A.  To  hudy  the  origin  of  the  cryfials  found  inclofed 
in  the  lava,  as  the  white  garnets  or  leucites  in  that  of  \  efu- 
vius,  in  order  to  afcertain  whether  thefe  cryftals  have  been 
formed  in  the  lava  fince  the  time  of  its  fufion,  or  whether 
they  pre-exifted  in  the  hones  from  which  the  lava  was  pro¬ 
duced. 

28,  The  nature  and  progrefs  of  th$  decompofition  of  the 
different  kinds  of  lava,  either  by  volcanic  acids  or  meteors. 

28.  A.  Whether  there  are  any  which  have  actually  been 
in  fufion,  and  yet  have  preferved  all  the  external  characters 
which  the  ftone  had  before  it  was  fubjeCted  to  the  aCtion  of 
the  fubterranean  fires. 

29.  The  origin  of  volcanic  afhes.,  pozzolanas,  tarras, 
tufas,  &c. 

30.  The  origin  of  pumice- hones  :  whether  they  are  gra¬ 
nites  or  feld-fpars,  afbehos,  phrenites,  deodalites,  or  potter’s 
clay  more  or  lefs  ferruginous,  or,  lahly,  the  remains  of  the 
decompofition  of  pit-coal. 

30.  A.  Whether,  as  M.  de  Fichtel  believes,  the  action 
of  the  fire  of  volcanoes  may  augment  the  fufibility  of  feld- 
fpar,  and  change  it,  in  the  fame  maimer  as  quartz,  into  veal 

zeolite. 

31.  Nature  of  the  obfidians  or  volcanic  glafs :  whether 
they  be  really  glafs,  and  the  refults  of  a  complete  fufion  5  or 
whether  they  are  not  rather  hones  of  a  vitreous  appearance, 
and  which  have  npt  been  expofed  to  the  action  of  a  heat 
fufficiently  ftrong  to  fufe  them. 

32.  Whether  there  exih  ancient  kinds  of  lava,  which,  as 
related  of  thofe  of  Ifchia,  are  fufceptible  of  being  heated  by 
the  moihure  of  rain  and  fogs,  which  would  fupport  the  con¬ 
jecture  of  No.  14. 

Co  Qbferu ations,  to  he  made  on  Hills  and  Mountains  which 
are  doubted  to  have  been  really  Volcanoes . 

02,  The  form,  elevation,  and  other  dimenfions  of  the  hill 
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«>r  mountain,  the  volcanic  origin  of  which  may  appear 
doubtful. 

Situation  of  its  ftrata.  To  afcend  to  the  fummit  of 

kJ  r 

thofe  which  are  inclined;  to  examine  whether  they  have 
not  a  crater,  or  veftiges  of  one. 

35.  To  obferve,  above  all,  whether,  in  departing  from  the 
moft  elevated  point,  there  are  found  ftrata  diverging  in  all 
parts,  and  proceeding  from  that  point  as  a  centre. 

36.  To  ftudy  the  characters  of  the  hones  which  have  been 
expofed  to  the  aCtion  of  the  fire,  in  order  to  diftinguifli  them 
from  other  porous  hones,  fuch  as  glandulous  hones  or  a- 
mygdaloides. 

37.  When  thefe  characters  are  difeovered,  to  examine 
whether,  in  the  neighbourhood  of  the  doubtful  mountain, 
there  are  found  fcattered  hones  which  exhibit  the  fame  cha¬ 
racters,  and  which  feem  to  have  proceeded  from  that  moun¬ 
tain. 

38.  To  obferve  whether  there  are  found,  in  the  neighbour¬ 
hood  of  the  doubtful  mountain,  any  vehige  of  thb  remains  of 
heat  concealed  in  the  b'ofoth  of  the  earth,  as  of  thermal,  or 
even  acidulous  waters.  It  is  well  known  that  thefe  figns  are 
equivocal,  but  their  combination  with  others  may  throw 
fome  weight  into  the  feale. 

38.  A.  Whether  there  exift  certain  proofs  of  alternate 
depofits  of  lava  or  other  volcanic  productions,  and  of  matters 

accumulated  or  depofited  by  the  lea. 

39.  Among  the  hones  changed  by  the  fire,  to  difeover 
thofe  which  may  be  confidered  as  having  been  fubjeCted  to 
the  aCtion  of  one  flratum  of  coal  in  deflagration,  and  which 
the  celebrated  Werner  calls  pfeu do -volcanic,  and  to  dillin- 
guifh  them  from  thofe  which  have  been  fufed  in  a  real  volcano, 

40.  Bafaltes  :  their  forms  in  columns,  in  beds,  round 
mafles ;  their  connections,  the  relation  which  the  balaltes 
of  thefe  different  forms  obferve  with  each  other. 

41.  The  nature  of  thefe  bafaltes:  that  of  their  texture, 
©f  the  points  which  they  contain,  of  the  pores  and  empty 
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or  full  cells  that  may  be  obferved  in  them ;  of  their  different 
accidents  and  decompofition. 

41.  A.  The  phenomena  they  exhibit  in  the  fire,  either 
cxpofed  to,  or  flickered  from  the  aCtion  of  the  air.  But 
before  anv  arguments  are  drawn  from  thefe  experiments,  it 
will  be  neceffary  to  refolve  the  queflion,  Whether  it  be  true 
that  a  ftone  may  have  been  melted  by  fubterranean  fire,  and 
yet  none  of  its  characters  exhibit  thofe  indications  of  fufion 
which  the  fire  of  our  furnaces  would  have  given  to  the  fame 
Tone. 

42.  Their  connexion,  if  there  be  any,  with  lava,  fully  af- 
certained  as  fuch  :  if  it  be  true,  for  example,  as  M.  Faujas 
affirms,  that  currents  of  lava  are  feen  terminated  by  columns 
ofbafaltes. 

43.  The  nature  of  the  bafes  on  which  the  bafaltes  refls: 
whether,  as  M.  Werner  fays,  any  is  found  refting  on  wacke 
or  hornflone,  of  an  earthy  and  compact  fraCture,  which  it* 
felf  repofes  on  fand  or  freeflone. 

44.  Whether  at  other  times  bafaltes  is  feen  to  repofe  on 
beds  of  coal  ( houille )  which  prefent  no  indications  of  com* 
bullion.  ' 

45.  In  a  word,  to  examine  whether  the  foil  which  bears 
them,  or  the  fides  of  the  veins  in  which  they  are  contained, 
prefent  indications  of  the  a&ion  of  fire,  or  at  leaf!  of  having 
been  expofed  to  the  contact  of  an  incandefcent  mafs ;  or,  on 
the  contrary,  whether  there  appear  indications  of  depofits  of 
a  fubftance  which  had  been  in  a  flate  of  aqueous  fluidity. 

46.  Whether  there  are  in  the  bafaltes  vefliges  of  organifed 
marine  bodies  or  others ;  and  in  what  flate  thefe  vefliges  are 
found, 

47.  Whether  there  are  obferved,  as  M.  Faujas  fays,  ba¬ 
faltes  which  feems  to  have  formed  a  paffage  for  itfelf  from 
top  to  bottom  through  maffes  of  granite. 

48.  In  doubtful  cafes  of  this  kind  it  would  be  neceffary, 
were  it  poflible  to  be  at  the  expence,  to  pufh  a  gallery  under 
&  rock  of  bafaltes,  to  examine  whether  the  columns  defcend 
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below  the  foil  which  fee  ms  to  carry  them  ;  and  if  they  are 
found  below  the  foil,  to  fink  a  vertical  well  to  afcertain  the 
truth  of  the  fvAems  which  fuppofe  them  to  have  been  raifed 
from  the  interior  parts  of  the  earth  through  the  upper  Arata.. 

[To  be  continued.] 


VIII.  Obferv ations  on  the  different  Inducements  to  the  Bating 
of  Human  Flejh.  By  J.  de  Loureiro 

THE  firft  inducement  which  can  lead  men  to  this  excefs 
is  extreme  hunger ;  but  however  pardonable  it  may  be  under 
fuch  circum fiances,  if  the  flefli  ufed  be  that  of  dead  bodies, 
it  is  highly  deteAable  on  account  of  the  confequences.  During 
■a  dreadful  famine  in  India,  which  deAroyed  more  than  a, 
hundred  thoufand  perfons,  when  the  roads  and  Areets  were 
covered  with  dead  bodies,,  becaufe  people  had  not  fufficient 
Arengjh  to  inter  them,  I  faw  feveral  have  the  refolution  to 
preferve  their  lives  by  this  difgufting  food;  butfome  of  them, 
though  not  many,  found  it  fo  delicious  that  when  the  famine 
was  at  an  end  they  retained  fuch  an  irreAAible  propenfity  to 
human  flefli  that  they  lay  in  wait  for  the  living  in  order  to 
devour  them.  Befides  others,  there  was  a  mountaineer  who 
concealed  himfelf  in  a  foreA  near  the  highway,  where  he 
ufed  to  caA  a  rope,  with  a  noofe,  over  the  heads  of  the  paf- 
fengers,  whom  he  afterwards  cut  to  pieces  to  gratify  his  un¬ 
natural  appetite.  He  had  killed  many  perfons  in  this  man¬ 
ner,  but  he  was  at  length  caught  and  executed.  At  the 
fame  time,  and  owing  to  the  fame  eaufe,  a  woman  ufed  to 
go  out  for  the  exprefs  purpofe  of  carrying  away  children  who 
had  Arayed  from  their  homes.  She  Aopped  up  their  nofe 

?  The  author  of  this  paper  is  an  eminent  Portuguefe  naturalift.  A 
copy  of  it  was  given  by  the  author  from  his  own  manufcript,  never  pub- 
iifhed,  to  Dr.  G.  IT  Langfdorf,  phyfician  to  Prince  Chriftian  of  Waldeck. 
at  Lifbon,  on  the  5th  of  January  1798,  who  tranflated  it  into  German,  and 
fent  it  to  Profeffor  Voigt  of  Jena.  See  his  Mugazin  fur  den  nnejlen  zuj - 
Hmd  der  Naturkimde}  Yol.  I.  part  3. 
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and  mouth  with  day  that  they  might  not  call  out  for  afM- 
ance,  and  by  thefe  means  fuffocated  them.  She  confeffed 
the  fail'  on  being  taken,  and  fome  faked  human  flefh  was 
found  in  her  habitation.  My  fervent  having  entered  it, 
©bferved  a  girl  of  four  or  five  years  of  aye  who  had  been 
fuffocated  in  the  above  manner,  and  who  was  lying  wrapped 
up,  half  dead,  in  a  mat.  By  employing  proper  means  flic 
was  however  reftored  to  life. 

The  reafbn  of  the  focond  inducement  to  anthropophagy 
will  now  be  readily  comprehended.  We  read  in  different 
works,  both  ancient  and  modern,  that  many  nations,  in 
various  parts  of  the  world,  have  killed  men,  not  on  account 
of  famine,  but  of  the  delicious  take  of  human  flefh,  which 
they  not  only  fed  upon  but  publicly  fold. 

The  third  inducement,  that  people  eat  their  deceafed  re¬ 
lations  by  way  of  (hewing  them  honour,  feetns  to  be  as  ro¬ 
mantic  as  it  is  repugnant  to  nature ;  yet  there  are  many  au¬ 
thors,  from  Herodotus,  the  father  of  hi  (tony  down  to  mo¬ 
dern  times,  who  afiert  that  this  practice  has  prevailed  among 
various  nations. 

A  fourth  incitement  to  eat  human  flefh  is  hatred  and  re¬ 
venge.  There  is  a  law  in  Cochinchina,  that  all  rebels,  when 
con v idled  of  their  crime,  fhall  be  executed,  and  that  their 
flefh  fhall  be  devoured  by  the  king’s  loyal  fubjebts,  and,  in 
particular,  by  thofe  who  are  neareft  his  perfon.  At  the  time 
I  refided  in  that  country  feveral  executions  of  this  kind  took 
place.  The  men  were  beheaded,  hut  the  women  were  {fob¬ 
bed .  Auer  the  execution  the  foldiers  who  guarded  the  pa¬ 
lace  flocked  around  the  bodies,  and  each  cutting  off,  with  a 
pocket  knife,  a  fmall  piece,  dipped  it  in  the  juice  of  an  un¬ 
ripe  lemon,  and  in  that  manner  fwallowed  it.  But  as  tha 
iize  of  the  morfel  is  not  determined  by  the  law,  and  as  mod 
of  the  people  have  an  averfion  to  fuch  food,  many  fuff  er  the 
bit  of  flefh  to  drop  through-  their  fingers  and  iwallow  only 
the  lemon. 


At  the  time  when  the  Cochinefe  were  at  war  againfl  the 
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jifozs,  a  people  who  inhabit  the  mountains  to  the  weft,  and 
who  often  make  incurfions  into  their  territories,  the  Co- 
chinefe  o-eneral  marched  with  an  army  towards  the  moun- 

O  ^  J 

tains;  but  as  he  was  not  able  to  get  at  the  enemy,  on  ac¬ 
count  of  their  inacceitible  iituation,  he  ordered  two  pri Toners 
he  had  taken  to  be  put  to  death,  and  their  flefh  to  be  de¬ 
voured  by  his  foldiers. 

In  the  year  1 7 7 7 >  being  on  board  an  Englifn  {hip.  of  war 
in  Turon  harbour,  in  order  to  return  from  Cochin-china  to 
Europe,  a  party  arrived  there  who  had  joined  a  powerful 
rebel  named  Nbae.  This  leader  and  his  party  had  taken 
Ibme  of  the  king’s  confidential  friends,  and  one  in  particular 
who  had  formerly  done  him  a  great  deal  of  injury.  The 
latter  they  put  to  death;  and  in  order  to  gratify  their  re¬ 
venge,  they  tore  out  his  liver  and  ate  it.  The  Cochin-chi- 
nefe,  in  general,  when  violently  incenied  againft  any  one, 
are  accuftomed  to  exprefs  a  wiih  that  they  may  be  able  to 
devour  his  liver  or  his  flefh. 


IX.  Defcription  of  an  improved  Difchargihg  EleBrometer. 
Read  before  the  Royal  Society  of  Copenhagen.  Ry  A.  W, 
Von'Hauch,  Marjbal  of  the  Court ,  &>c.  to  his  Dani/h 
Majefy*. 


O  branch  of  natural  philofophy  can  boaft  of  having 
attracted  fo  much  -attention  as  the  dodtrine  of  electricity ; 
and  indeed  there  are  few  which  feem  more  worthy  of  invefti- 
gation.  When  we  confider  the  di  ft  ingui  filed  part  which  elec¬ 
tricity  apparently  performs  in  the  grand  operations  of  na¬ 
ture;  the  aftonifhing,  and,  on  the  firft  view,  fo  inexplicable 
effects  produced  by  this  power  of  nature  fo  different  from 
thofe  of  any  other,  and  its  fecret  and  concealed  mode  of 
action,  which  the  moft  acute  obfervers  have  not  hitherto 
fyeen  able  to  penetrate,  it  will  not  feem  furprifing  that  both 
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2,68  Defcrlption  of  an  improved  Electrometer. 

the  learned  and  the  unlearned  fhould,  with  unabated  zeal, 
have  employed  their  attention  on  this  phenomenon,  as  im¬ 
portant  to  fpeculative  philofophy  as  it  is  by  its  influence  in 
fociety.  Without  this  inceffant  attention  our  knowledge 
would  not  have  made  fuch  rapid  progrefs  as  it  has  done  in 
the  laft  forty  years ;  and  there  might  have  been  little  differ¬ 
ence  between  Otto  von  Guerick’s  balls  of  fulphur,  or  Hau- 
fen’s  glafs  globes,  which  were  feventy  years  later,  and  the 
eleCtric  machine  now  in  the  Teylerian  Mufeum  at  Haerlem. 
The  former  were  fcarcely  fufficient  to  attract  the  lighted 
bodies,  whereas  the  latter  approaches  near  to  nature  in  its 
ftrength,  in  its  awful  and  wonderful  effeCts ;  and  feems  to 
favour  the  poflibility  of  the  idea,  that  there  are  natural 
powers  capable  of  impelling  heavy  bodies  with  prodigious 
force;  and  which,  conducted  by  the  hand  of  man,  may, 
fome  centuries  hence,  banifti  the  ufe  of  gunpowder,  as  the 
latter,  a  few  centuries  ago,  banifhed  bows  and  arrows. 

Franklin  conveyed  ele&ricity  from  the  atmofphere,  loaded 
a  battery  with  it,  and  directed  its  mighty  power  with  the 
fame  eafe  as  that  weak  power  excited  by  an  eleCtric  machine. 
On  account  of  the  above-mentioned  poflibility  of  exhibiting 
the  ele&ric  power  in  a  certain  degree  and  of  a  certain  ftrength, 
it  was  found  more  and  more  neceflary  to  have  inftruments 
proper  for  afeertaining  thefe,  and  by  which  it  might  be  de¬ 
termined  with  precifion  when  and  how  a  required  effedt 
could  be  produced. 

Though  thefe  inftruments  have  undergone  many  varia¬ 
tions  and  improvements,  and  though  there  is  an  effential 
difference  between  Stephen  Gray’s  or  Du  Fay’s  threads  and 
the  electrometers  of  Achard  and  Brooks  *  they  are  all  to  be 
confidered  rather  as  announcers  of  electricity  than  as  accu¬ 
rate  gauges  or  meafures,  as  they  are  all  incapable  of  the  wing 
its  intenfity.  Another  inftrument,  hitherto  equally  imper- 

*  A  defeription  of  thefe  Electrometers  may  be  feen  in  Adams's  and 
Cavallo’s  Treaties  of  Electricity,  and  in  other  works  of  the  like  kind. 
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feC,  though  no  lefs  important  in  eledlric  experiments,  is  a 
difcharging  eleCrometer ;  for,  as  it  is  believed  that  the  laws 
of  eledlricity  can  be  defined  with  mathematical  certainty  *, 
it  mull  be  of  importance  to  be  able  to  employ,  with  the  fame 
certainty,  the  electric  power  which  has  been  excited ;  and 
every  inllrument  tending  to  promote  this  objeC,  though  llil! 
imperfect,  mull  be  of  fome  utility,  and  be  not  unacceptable 
to  thofe  fond  of  eledlrical  experiments.  All  the  difcharging 
eledlrometers  hitherto  known,  perform  their  effedt  either  by 
fpontaneoufly  difcharging,  as  that  of  Lane,  or  as  Henley’s 
general  difeharger,  &c.  and  in  this  cafe  are  affected  by  the 
greater  or  lefs  conducing  property  of  the  air,  which  mull 
neceflarily  be  changed  on  each  change  of  the  atmofphere, 
and  therefore  mull  render  the  inllrument  very  imperfect  and 
incorreC ;  or  the  effect  is  produced  by  introducing  a  con¬ 
ducing  body  between  two  eleCric  atmofpheres,  and  by  thefc 
means  uniting  them.  But  as  this  mud  depend  on  the  greater 
or  lefs  dexterity  of  the  perfon  who  performs  the  experiment 
to  determine  the  proper  moment  for  difcharging,  and  as  an- 
.  other  eleCrometer  is  at  the  fame  time  neceflary,  this  method 
of  difcharging  is  as  uncertain  as  the  firlL 

I  have  endeavoured,  therefore,  to  conllruC  an  inllrument 
to  fupply  this  deficiency  •  and  I  hope  it  will  not  be  found 
unworthy  of  attention.  It  is  an  eleCrometer  which,  though 
founded  on  the  fame  principles  as  that  of  Brooks,  that  is, 
on  comparing  the  eflfeC  of  the  repullive  power  of  electricity 
between  two  bodies  of  a  given  lize  with  the  known  weight 
requilite  to  produce  that  efleC,  has,  in  my  opinion,  fome 
improvements  which  are  wanting  in  the  other  5  for  the  Hate 
of  the  barometer  has  no  influence  upon  this  eledlrometer,  as 
it  has  on  that  of  Brooks ;  nor  does  friCion,  which  is  far 
from  being  unimportant,  here  take  place.  But  as  this  in- 

See  Lord  Stanhope’s  Principles  of  Elefiricity,  3d,  4th,  and  5th  parts  ; 
and  Coulomb’s  defeription  of  an  inftrument  by  which  it  is  proved  that  the 
eflfedt  of  the  eledtric  matter  is  in  the  inverfe  ratio  of  the  fquare  or  the  dil- 
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flrument  is  intended  to  be  ufed  as  a  difeharering  ele&rome- 
ter,  and  mud  be  examined  as  Such,  no  companion  can  pro¬ 
perly  be  made  between  it  and  any  of  the  other  electrometers 
hitherto  employed. 

Plate  VI  contains  a  representation  of  the  electrometer, 
and  the  different  parts  of  which  it  confifts.  OP  is  a  board 
of  dry  mahogany,  twelve  inches  in  length  and  four  in 
breadth,  which  Serves  as  a  hand  for  the  inftrument.  In  this 
board  are  fattened  two  maffy  glafs  pillars,  M  and  N,  which 
Support  the  two  brafs  capes  or  rings  GG,  with  the  two  forks 
of  tempered  itecl  KK  Screwed  into  them.  The  two  rings 
GG  are  well  covered  with  varnifh. 

In  the  ring  G  is  faffened  a  brafs  rod,  which  terminates  in 
a  ball  E  of  the  fame  metal,  and  an  inch  in  diameter.  The 
length  of  the  rod  and  ball  together  is  four  inches  and  a 
half.  , 

A  very  delicate  beam,  AB,  the  arms  of  which  are  of  un¬ 
equal  length,  moves  on  a  Sharp  triangular  axis  (a  knife  edge) 
of  well  tempered  Steel  on  the  fork  K  of  the  pillar  M.  It  is 
Seventeen  inches  in  length,  and  fo  conftru&ed  that  the  Short 
arm  forms  a  third  and  the  long  one  two-thirds  of  the  whole 
beam.  The  fliort  arm  of  brafs  fjirnifhed  with  the  ball  B, 
exactly  of  the  fame  fize  as  the  ball  E*  is  divided  into  forty- 
five  parts  equivalent  to  grains.  The  long  arm  A  is  of  glafs 
covered  with  copal  varnifh,  and  ends  in  an  ivory  ball  A,  into- 
which  is  fitted  an  ivory  hook  R,  deftined  to  Support  the  ivory 
Scale  H.  In  order  to  render  the  infuiation  more  complete, 
this  Scale  is  fufpended  by  three  hairs. 

A  very  delicate  beam,  CD,  eleven  inches  in  length,  moves 
on  an  axis,  like  the  former,  on  the  pillar  N,  though  not  here 
Shewn.  This  beam  is  proportioned  in  the  fame  manner, 
one  arm  being  a  third  and  the  other  two-thirds  of  the 
whole  length.  The  long  arm  of  brafs  is  fu  mi  fired  at  the 

*»j 

end  with  a  ball  D,  and  divided  into  thirty  parts  correspond¬ 
ing  to  grains.  The  fhort  arm  of  glafs  terminates  in  a  long 
soundifb  plate  C,  covered  with  copal  varnifh.  The  fieel 

forks 
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ferks  are  (hewn  by  the  feel  ions  of  the  two  brafs  caps  FF,  as 
are  alfo  the  two  knife  edges  LL.  By  thefe  caps  the  efcape 
of  the  eledtric  matter  is  partly  prevented. 

A  brafs  ring  Q,  capable  of  being  moved  along  the  fhori 
arm  of  the  upper  beam  AB,  {hews,  by  means  of  marks  de¬ 
termined  by  trial  and  cut  out  on  the  beam,  the  number  of 
grains  which  mu  ft  be  placed  in  the  final!  fcale  to  reftore  the 
equilibrium  of  the  beam  at  each  diftance  of  the  ring  Q  from 
the  point  of  fufpenfion. 

On  the  long  arm  CD  of  the  lower  Learn  there  is  alfo  a 
moveable  ring  S,  which,  like  the  ring  Q.,  fhews  in  grains* 
by  its  diftance  from  the  point  of  fufpenfion,  the  power  re- 
quifite  to  overcome  the  preponderance  of  LD  in  regard  to 

LC. 

The  power  ne cellar y  for  this  purpofe  will  be  found  if  the 
{hell  H,  which  weighs  exactly  fourteen  grains,  be  fuffered  to 
fink  down  on  the  glafs  plate  C,  and  the  ring  S  be  pufhed 
forwards  till  both  the  arms  of  the  beam  are  in  equilibrium. 
The  part  of  the  beam  on  which  the  ring  S  has  moved  is  di¬ 
vided  into  fourteen  parts,  fo  that  0  marks  the  place  where 
the  vine  S  muft  ftand  when  the  beam,  in  its  free  ftate,  is 
ill  equilibrium;  and  iq  jdands  at  the  place  where  the  ring 
S  again  reftores  a  perfect  equilibrium'  when  the  lb  ell  H  is 
laid  on  the  glafs  plate  C.  Each  of  thefe  parts,  which  are 
divided  into  quarters,  indicates  a  grain.  The  lower  divi  lions 
of  the  fcale  will  be  found  with  more  accuracy  if  quarters  of 
a  grain  be  put,  in  fuccefbon,  into  the  (hell  H  (after  it  has 
been  laid  on  the  plate  C),  and  the  ring  S  be  moved  between 
each  quarter  of  a  grain  until  the  per  feci  equilibrium  be  re¬ 
ft  or  ed.  This  place  on  the  beam  is  then  to  be  marked,  and 
you  may  continue  in  this  manner  until  the  30th  part  of  a 
grain  be  given.  Both  feales,  for  the  fake  of  diftmdlnefs,  are 
divided  only  fo  low  as  quarters  of  a  grain;  though  the  inftru- 
ment  is  fo  delicate,  and  muft  abfolutely  be  fo,  that  i-20th  of 
a  grain  is  fu'fficient  to  deftroy  the  equilibrium. 

The  two  glafs  pillars  M  and  N,  together  with  the  fteel 
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forks  affixed  to  them,  are  fo  fitted  into  the  (land  that  both 
the  beams  lie  parallel  to  each  other  as  well  as  to  the  rod  GK* 
In  this  polition  of  the  beams  AB,  the  balls  B  and  E  are  juft 
in  contact.  The  fmalleft  glafs  pillar  N  is  of  fuch  a  height  j 
that  the  ball  of  the  beam  CD  hands  at  the  diftance  of  ex- 
as&ly  four  lines  from  the  ring  G,  and  cannot  move  without  . 
touching  the  latter.  The  fmall  fhell  H  is  fufpended  in  fuch  i 
a  manner  that  there  is  a  diftance  of  exactly  two  lines  between 
it  and  the  (hell  C.  In  each  of  the  brafs  rings  GG  is  a  fmall  ; 
bole,  that  the  inftrurnent  may  be  connected  with  the  two 
fides  of  an  eledtric  jar.  I  is  a  brafs  wire,  with  a  hollow  bit 
of  ivory  a  deftined  to  fupport  the  beam  CD,  which  is  necef-  1 
farily  preponderant  at  D,  in  order  to  prevent  ofcillation  be-  j 
tween  the  difeharges  to  be  examined  by  the  inftrument. 

It  may  be  readily  comprehended  that,  when  the  beam  AB  ! 
has  moved,  A  mull  pafs  over  twice  the  fpace  that  B  does ; 
and  that,  in  the  beam  CD,  the  cafe  is  the  fame  in  regard  to 
C  and  D.  If  A  B  therefore  be  connedted  with  the  external 
fide,  and  CD  with  the  internal  fide  of  a  battery,  but  in  fuch 
a  manner  that  the  inftrument  is  at  a  fufficient  diftance  be¬ 
yond  the  eledtric  atmofphere ;  and  if  the  battery  be  charged, 
the  reptilftve  effedt  of  the  eledtric  power  will  oblige  the  ball 
B  to  feparate  from  the  ball  E;  the  fhell  II  muft  therefore 
naturally  fink  down  with  double  velocity,  fo  that  when  the 
ball  B  rifes  a  line,  the  fhell  II  muft  fink  two:  when  it 
reaches  this  depth  it  will  touch  the  fliell  C,  and  the  latter,. 
By  the  power  excited  in  it,  will  be  obliged  to  fink,  by  which 
D  muft  naturally  again  afeend  in  a  double  proportion  to  the 
finking  of  C :  fo  that  when  C  has  fallen  two  lines,  D  muft 
have  afeended  four,  and  D  that  moment  touches  the  ring 
by  which  the  two  fides  of  the  battery  are  connedted  with 
each  other,  and  difeharges  the  battery. 

But,  as  tire  attractive  eledtric  power  between  unlike  at- 
mofpheres,  under  like  circumftances,  is  at  lcaft  as  ftrong  as 
its  repulfive  power  between  like  atmofpheres,  it  would  thence 
follow  that  the  eledtric  power,  inftcad  of  repelling  the  ball  B 

from 
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from  the  ball  E  would  rather  attract  D,  and,  by  its  contact 
with  G,  promote  the  difc barging •  by  which  the  inftrument 
would  fail  of  its  objeCt,  and  be  fubjeCted  to  the  temperature 
of  the  atmofphere  like  all  other  electrometers^  and  betides 
this,  the  electric  power  could  no  longer  be  determined  by 
weight.  To  obviate  this  inconvenience,  the  inftrument,  in 
all  eleCtrical  experiments,  mu  ft  be  applied  in  fuch  a  manner 
that  the  power  with  which  the  ball  D  is  attracted  by  AB 
may  exceed  in  ftrength  the  power  required  to  repel  the  ball 
B  from  the  ball  E.  For  this  purpofe  the  ring  S  mult  always 
be  removed  two  divifions  farther  on  CD,  towards  D,  than 
the  ring  Q.  is  fhifted  on  AB  towards  B.  If,  for  example,  an 
eleCtric  force  were  required  equal  to  eight  grains,  according 
to  this  electrometer,  the  ring  Q  muft  be  removed  to  the  place 
where  8  hands,  and  the  ring  S  to  the  place  marked  10.  The 
repulfive  power  will  then  naturally  repel  the  balls  B  and  E 
before  G  is  in  a  condition  to  attraCt  the  ball  D,  as  a  power  of 
two  grains  would  be  neceflary  for  this  purpofe,  befides  that 
of  the  eight  already  in  aCtion.  The  {hell  II,  with  its  weight 
of  fourteen  grains,  will  eafily  overcome  the  preponderance  of 
LD  over  LC,  as  it  amounts  only  to  ten  grains,  and  there¬ 
fore  nothing  exifts  that  can  impede  the  difeharging. 

When  the  ring  S,  according  to  the  required  power,  is 
removed  fo  far  towards  D  that  the  {hell  H  is  not  able  by 
its  weight  to  deftrpy  the  preponderance  of  LD  in  regard  to 
LC,  the  aCtive  power  of  the  {hell  H  muft  be  fo  far  in¬ 
creased  by  the  addition  of  weights  that  it  can  aCI,  with 
a  preponderance  of  four  grains,  on  the  plate  C.  If,  for 
example,  an  ele&ric  power  of  fourteen  grains  be  required, 
the  ring  S  muft  be  removed  to  1 6,  by  which  LD  refts 
upon  a ,  with  a  preponderance  of  fixteen  grains  in  regard 
to  LC.  Now  to  make  H  aCt  on  the  plate  C  with  a 
preponderance  of  four  grains,  it  muft  be  increafed  to  twenty 
grains,  that  is,  fix  grains  weight  more  muft  be  added,  as 
it  weighs  only  fourteen;  which  fix  grains  are  again  laid 
upon  LB  ;  and  therefore  the  ring  Q  is  fhifted  to  30,  as  the 
Vol.  IV.  T  1  ftrength 
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ftrength  of  the  repulfive  power  is  pointed  out  by  fourteen 

grains.  , .  / 

If  an  ele&ric  power  of  twenty-five  grains  be  required,  the 

ring  S  muft  be  removed  to  27,  and  the  weight  of  leventeen 
grains  be  put  into  the  fhell  H  in  order  to  produce  a  pre¬ 
ponderance  of  four  grains  in  regard  to  S.  Theie  feventeen 
grains  are  added  to  the  required  power  of  twenty-five  grams, 
and  the  ring  Q  is  puftied  to  42,  &c.  In  this  manner  the 
repulfive  power  always  ads  before  the  attradive  power 

can. 

It  may  be  readily  perceived  that  the  faults  and  inconve¬ 
niences  common  to  all  the  ele&rometers  hitherto  employed, 
and  which  have  been  already  mentioned,  cannot  take  place 
here;  becaufe  the  difcharging  is  performed  by  immediate 
connection  between  the  pofitive  and  negative  ele&ricity  in 
the  inftrument  itfelf,  without  any  external  means  being 
employed. 

One  of  the  molt  eflential  advantages  of  this  inftrument  is, 
the  certainty  with  which  the  fame  refult  may  be  expeCted 
when  the  experiment  is  repeated.  For  the  fame  degree  of 
ele&ric  power,  whatever  be  the  temperature  of  the  atmo- 
fphere,  will  always  be  neceflfary  to  commence  the  feparation 
of  the  two  balls  B  and  E  from  each  other,  the  quantity  ot 
coated  glafs  and  the  diftance  of  the  ring  Q.  from  the  axis  L 
being  the  fame. 

Another  no  lefs  important  advantage  of  this  inftrument 
is,  that  in  an  experiment  where  the  fame  ele&ric  power, 
often  repeated,  is  neceilary  to  afeertam  the  refult  with  a.ccu~ 
racy ;  fuch,  for  example,  as  the  charging  a  battery  through 
acids ;  water,  be. ;  the  fame  degree  of  precaution  is  not  ne-, 
ceflary  as  is  indifpenfibly  fo  in  any  other  ele&rometer,  as  the 
perfon  who  puts  the  machine  in  motion  has  nothing  to  do 
but  to  count  ho\V  often  the  electrometer  difeharges  itfelf;  and 
the  inftrument  may  be  inciofed  in  a  glafs  cafe,  or  prevented 
in  any  other  manner  from  external  contaCf,  or  any  other  cir- 
curnftances  which  might  render  the  experiment  uncertain. 

I  flatter 
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I  flatter  myfelf  that  the  fimplicity  of  the  conftrudlion  of 
this  inftrument,  the  facility  with  which  it  may  be  made  at 
a  very  fmall  expence,  and  the  certainty  that  two  inftruments, 
prepared  according  to  the  fame  fcale,  with  a  like  quantity  of 
coated  glafs,  muft  exactly  cojrefpond  with  each  other ;  but, 
above  all,  that  the  certainty  and  accuracy  by  which  experi¬ 
ments  may  be  made  with  it,  and  by  thefe  means  be  accu¬ 
rately  deferibed,  are  advantages  which  will  not  be  found 
united  in  any  of  the  eledlrometers  hitherto  invented  < 
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A  IR,  it  is  well  known,  is  the  moft  common  conductor 
of  found;  but  it  can  become  a  fonorous  body  alfo.  The 
latter  is  the  cafe  in  regard  to  a  pipe,  as  the  pipe  itfelf  does 
not  emit  found,  but  the  column  of  air  included  in  it,  and 
which,  being  feparated  from  the  reft  of  the  atmofphere,  is 
obliged,  by  blowing,  to  vibrate  in  fuch  a  manner  that  it  con¬ 
trails  and  expands  longitudinally  in  various  ways  ;  and  thefe 
vibrations  are  then  conducted  to  a  diftance  by  the  furround¬ 
ing  air.  It  is  not  neceffary  that  I  fhould  here  farther  ex¬ 
plain  the  different  kinds  of  vibration  of  which  the  air  in  a 
pipe  is  fufceptible.  Thofe  who  are  defirous  of  information 
on  this  fubjeit  may  confult  Daniel  Bernoulli’s  papers  in  the 
Memoirs  of  the  Academy  of  Paris  for  1762  ;  thofe  of  Lam¬ 
bert,  in  the  Memoirs  of  the  Academy  of  Berlin  for  1775; 
and  of  Euler,  in  the  Sixteenth  Volume  of  the  New  Tranfac- 
tions  of  the  Imperial  Academy  of  Peterfburgh. 

The  conducing  of  found  through  the  air,  and  the  vibra¬ 
tions  of  air  in  a  pipe,  depend  on  the  fame  laws.  This  will 
readily  appear  from  the  following  obfervation,  betides  others, 
that  the  velocity  of  the  vibrations,  under  like  circumftances. 


*  From  Voigt  s  Magazin  far  den  neuejien  zujland  der  Naiurkundef 
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2^6  On  the  Tones  produced  by  an  Organ-pipe 
depends  merely  on  the  length  of  the  pipe,  and  not  on  its  di¬ 


ameter;  fo  that  the  velocity  is  not  changed  when  the  pipe 
is  indefinitely  enlarged,  or,  what  is  the  fame  thing,  when  it 
is  totally  removed,  fo  as  to  afford  free  accefs  to  the  air  on  all 
(ides.  Sound  therefore  is  diffufed  through  a  certain  fpace  of 
air,  in  the  fame  time  in  which  a  column  of  air  inclofed  in  a 
pipe  makes  one  vibration ;  a  propofition  which  has  been 
proved  in  the  before-mentioned  papers  of  Euler,  Bernoulli, 
and  Lambert,  and  alfo  by  Count  Giordano  Riccati  in  his 
Treatife  on  Elaftic  Fibres  or  Strings,  and  which  is  confirmed 
by  experience.  Hence  it  follows,  that  the  number  of  the 
vibrations  made  by  the  air  in  a  pipe  may  be  found,  if  the  real 
velocity  with  which  found  is  conducted  through  the  air  be 
divided  by  the  length  of  the  column  of  air  contained  in  the 
pipe  < 

The  labours  undertaken  by  Newton,  Euler,  Daniel  Ber¬ 
noulli,  Lambert,  Giordano  Riccati,  and  others,  to  deter¬ 
mine,  from  general  mechanical  principles,  the  velocity  with 
which  found  is  conducted,  have  given  no  other  refults 
than  thofe  taught  by  experience.  By  all  thefe  theoretic  re- 
fea relies  the  fpace  through  which  found  paffes  in  the  air,  or, 

i 

in  general,  in  any  expanfible  fluid  fubftance,  was  found  to 


be  =  5  where  g  is  the  fpace  through  which  a  heavy 


b 


body  falls  in  a  fecund,  or  in  any  given  time;  a  the  elafticity 
oi  the  expanfible  fluid,  which  is  aflumed  equal  to  the  pref- 
ure  it  fuftains  from  the  atmofphere;  and  b  the  denfity  of 
the  expanfible  fluid  :  a  may  be  alfo  the  height  of  the  baro¬ 
meter,  if  the  denfity  of  the  mercury  be  confidered  as  I. 
Theory  gives,  therefore,  about  900  Parifian  feet  as  the  dif- 
tance  to  which  found  is  tranfmitted  through  the  air  in  the 
courfe  of  a  fccond ;  whereas  this  fpace  has  been  found,  by 
experience,  to  be  equal  to  about  1038.  No  one  has  ever  ye: 
affigned  a  fufficient  reafon  for  this  difference.  The  mod 
common  conjecture  is,  that,  it  muff  be  owing  to  a  mixture 
of  various  foreign  particles;  but  this,  by  thofe  acquainted 

with 
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with  the  nature  of  atmofpheric  air  and  the  different  kinds  of 
gafes,  as  afeertained  by  chemical  experiments,  can  hardly  be 
admitted,  and  is  contradicted  by  this  circumitanee :  that, 
according  to  every  obfervation,  the  ftate  ol  the  air,  whether 
moift  or  dry,  cloudy  or  rainy,  does  not  alter,  or  at  lead  in  a 
fenfible  manner,  the  velocity  with  which  found  is  conducted. 
Various  other  conjectures  feem  to  be  equally  inconb ftent  with 
nature.  From  the  prefent  experiments  it  follows,  in  my  opi¬ 
nion,  that  the  velocity  of  the  vibrations  of  an  expanfible  fluid 
fubftance  cannot  be  determined  by  the  mechanical  princi¬ 
ples  hitherto  admitted  alone;  but  that  it  depends,  befides 
thefe,  upon  other  properties. 

Were  the  before-mentioned  datafuflicient  to  determine  the 
vibrations  of  an  expanfible  fluid,  the  tone  which  a  pipe  can 
emit,  both  in  the  air  and  in  different  kinds  of  gafes,  under 
like  eircum {lances,  would  be  inverfely  as  the  iquare  root  of 
the  fpecific  gravity  of  the  expanfible  fluids.  The  refill t  given 
by  the  prefent  experiments  is,  however,  different.  As  I  was 
not  furniflied  with  the  apparatus  proper  for  the  purpofe,  I 
requefted,  during  my  refidence  at  Vienna,  profeffor  Jacquin 
junior,  who  has  a  great  zeal  for  the  progrefs  of  fcience,  to 
undertake  the  experiments;  and  he  was  lo  good  as  to  comply 
with  my  wiflies. 

The  apparatus  confided  of  an  open  tin  organ-pipe,  in 
which  the  length  of  the  vibrating  column  of  air  from  the 
aperture  where  the  inflated  air  iffues  to  the  end  was  about 
fix  inches,  having  its  upper  end  inferted  in  the  neck  of  a 
bell-glafs,  that  could  be  clofely  {but  by  means  of  a  cock. 
On  immerflng;  the  bell  in  water,  the  pipe  was  at  the  fame 
time  filled  with  it,  to  guard  againfl  all  mixture  ot  atmo¬ 
fpheric  air.  A  bladder,  furniflied  ah'o  with  a  cock,  v,as 
{brewed  upon  the  neck  of  the  bell,  after  having  been  com- 
p refled  as  much  as  poffible,  and  emptied  of  air  by  applying 
the  mouth  to  it.  The  bell  and  the  bladder  were  then  filled 
with  fuch  a  quantity  of  the  air  to  be  examined,  that  the 
water,  in  winch  the  bell  was  immerfed,  flood  at  an  equal 
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height  both  in  the  infide  and  outfide;  and  the  prefTure  fuf- 
tained  by  the  bell  was  equals  therefore,  to  the  prefTure  of  the 
atmofphere.  The  pipe  was  blown  by  comprefling  the  blad¬ 
der  ;  but  the  greatgft  caution  was  necefTary  to  prevent  the 
pipe  from  emitting,  indead  of  its  natural  tone,  any  of  its, 
higher  tones,  which  in  an  open  pipe,  as  is  well  known,  are 
as  the  natural  feries  of  the  numbers,  that  is,  in  arithmetical 
progreffion.  A  weak  and  uniform  prefTure  was  therefore  ne- 
ceffary,  but  which  could  be  repeated  at  pleafure ;  becaufe, 
when  the  preffure  was  omitted,  the  fuperfluous  gas  returned 
back  into  the  bladder.  The  temperature,  which  certainly 
contributes  in  fome  degree  to  vary  the  tone  of  a  wind  inftru-r 
ment,  in  regard  to  all  the  different  kinds  of  gas,  was  always 
the  fame;  that  is,  the  degree  which  is  ufual  on  a  fomewhat 
cool  morning  in  fpring,  To  enable  me  to  judge  with  more- 
accuracy  of  the  tone,  I  had  tuned  two  firings  to  an  unifon  of 
that  tone  produced  in  common  air :  the  experiments  were 
made  with  the  utmofl  accuracy,  fo  that  I  have  reafon  to 
think  there  was  no  room  left  for  the  fmaljefl  deception. 

The  bell  and  the  pipe  being  firil  filled  with  common  air, 
the  tone  was  exadlly  the  fame  as  that  of  a  pipe  blown  when 
it  is  perfectly  free ;  but  much  weaker,  as  muff  have  been 
expected,  becaufe  the  vibrations  of  the  air  inclofed  in  the 
bell  were  propagated,  and  could  be  communicated  to  the 
furrounding  atmofphere  only  through  the  Tides  of  the  bell 
and  through  the  water.  But  though  the  found,  for  the  fame 
reafon,  was  fomewhat  weak  in  the  other  experiments,  they 
could,  however,  be  heard  very  diftindtly. 

In  oxygen  gas  from  manganefe  the  found  was  half  a  tone 
or  nearly  a  whole  tone  lower  than  in  common  air.  This  nearly 
agrees  with  theory ;  according  to  which  the  difference  muff 
amount  to  almoft  half  a  tone,  if  the  gravity  of  atmofpheric 
air  be  to  that  of  oxygen  gas  as  i  to  1*103,  an(^  tone  in- 
yerfely  as  the  fquare  root  of  the  gravity. 

I  he  moft  flriking  deviation  from  theory  was  exhibited  by 
azotic  gas.  It  might  have  been  expected  that  the  found  of 
,  -  *  it 
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It  would  have  been  a  little  higher  than  that  of  common  air, 
becaufe  it  is  fomewhat  lighter,  and  becaufe  its  gravity  is  to 
that  of  atmofpheric  air  as  0*985  to  1  ;  but  it  was  half  a  tone 
lower.  Three  kinds  of  azotic  gas  were  tried  ;  one  produced 
bymeans  of  liver  of  fulphur,  another  by  a  mixture  of  iron 
and  fulphur,  and  the  third  from  common  air  by  means  of 
nitrous  gas. 

In  all  the  three  a  taper  was  extinguifhed  in  a  moment, 
and  they  all  gave  the  fame  tone.  Should  it  be  here  fuf- 
pe£ted  that  the  azotic  gas  difengaged  from  atmofpheric  air 
by  fulphur  and  iron,  might  have  had  a  mixture  of  hy¬ 
drogen  gas,  the  tone  in  that  cafe  mull  have  been  raifed  rather 
than  lowered  by  the  latter  on  account  of  its  lightnefs.  We 
may  therefore  confider  it  as  certain,  that  the  vibrations  of 
azotic  gas,  let  it  be  prepared  in  whatever  manner  it  may, 
are  much  flower  than  the  vibrations  of  atmofpheric  air;  and 
that  the  difference  amounts  to  about  half  a  tone.  It  is  re¬ 
markable  that  azotic  gas  in  particular  fhould  exhibit,  in  re¬ 
gard  to  its  vibrations,  fuch  a  variation  from  the  common 
theory,  as,  according  to  late  experiments,  it  differs  fo  much 
from  other  kinds  of  gafes  in  regard  to  its  expanfibility  at  dif¬ 
ferent  degrees  of  heat.  It  would  be  well  worth  the  trouble 
to  repeat  thefe  experiments,  refpe&ing  the  vibrations  of  azotic 
gas,  at  different  high  and  low  degrees  of  temperature.  It 
ought  alfo  to  be  examined  with  more  accuracy,  whether 
Harriot’s  law,  that  at  the  fame  temperature  the  denfity  of 
an  expanfible  fluid  increafes  and  decreafes  in  proportion  to 
its  preffure,  may  not  admit  of  fome  exception  in  regard  to 
azotic  gas ;  as  this  inquiry  would,  in  all  probability,  enable 
us  to  explain  the  variation  of  its  vibrations  from  the  com¬ 
mon  theory. 

A  very  remarkable  phenomenon  was  exhibited  by  a  mix¬ 
ture  of  azotic  and  oxygen  gas.  It  might  have  been  fup- 
pofed,  that  azotic  gas,  being  a  lighter  fubftance,  would  have 
©ccafioned  a  higher  tone  than  atmofpheric  air;  and  oxygen 
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gas,  as  a  heavier  fub  fiance,  a  lower  tone ;  and  that  a  mix~ 
lure  of  thefe  two  would  have  given  a  mean  tone  between 
both.  Experience,  however,  {hews  that  each  of  thefe  two 
expansible  fluids,  as  I  have  already  faid,  gives  a  higher  tone 
than  atmofpheric  air ;  and  that  a  mixture  of  them  gives  a 
tone  higher  than  either  of  thefe  can  give  alone,  and  per¬ 
fectly  fimilar  to  the  tone  of  atmofpheric  air.  The  quantity 
of  oxygen  gas  mixed  with  the  azotic  gas  might,  according 
to  appearance,  be  at  firfl  about  a  fourth;  afterwards  a  third, 
or  fomewhat  more ;  which  however  made  no  considerable 
variation  in  the  tone.  I  am  of  opinion,  therefore,  that  the 
unknown  caufe  which  occafions  a  mixture  of  thefe  two  fub- 
flances  to  vibrate  quicker  than  each  of  them  taken  Singly, 
may  alfo  occafion  found  to  be  conducted  with  greater  velo¬ 
city  than  it  ought,  according  to  common  theory,  through 
atmofpheric  air,  which  has  the  fame  component  parts  as 
the  above  mixture,  This  greater  velocity  feems  to  imply 
rather  a  ch  end  cal  than  a  merely  mechanical  mixture  of  thefe 
fluids.  But  this  is  contradicted,  befides  other  obfervations, 
by  one  in  particular  of  that  acute  and  diligent  philofcpher 
Profeffor  Remi  gius  Dottier  of  Vienna,  who  differed  common 
air  to  (land  above  a  year  untouched  in  a  glafs  tube  five  feet 
in  length  and  one  and  a  half  in  diameter,  which  was  well 
flopped  both  at  top  and  bottom,  and  at  the  end  of  that  time 
the  component  parts  of  the  air  were  in  fome  meafure  fepa- 
rated  from  each  other  according  to  their  Specific  gravity;  fo 
that  a  lighted  taper  was  extinguished  in  the  lighter  azot 
found  at  the  top,  while  another  burnt  in  the  heavy  oxygen 
gis  at  the  bottom  with  more  Strength  than  in  atmofpheric  air. 

Hydrogen  gas  gave  a  far  higher  tone  than  atmofpherib 
air ;  with,  that  extricated  by  iron  and  the  Sulphuric  acid,  the 
difference  was  about  an  octave  ;  with  that  by  zinc  and  the 
muriatic  acid,  it  was  nearly  an  o (Slave  and  a  whole  tone;  by 
that  from  the  fleam  of  water  conducted  through  a  tube  of 
ignited  iron,  it  was  fomewhat  above  an  o clave  and  a  Small 
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third.  This  difference,  however,  is  not  fo  great  as  might 
have  been  expe&ed  from  fo  light  a  gas,  the  gravity  of  which 
is  to  that  of  common  air,  when  the  gas  is  perfectly  pure,  as 
0-084  to  1.  Had  the  tones,  therefore,  been  invcrfely  as  the 
fquare  roots  of  the  gravity,  the  tone  with  hydrogen  gas  from 
iron  and  the  fulphuric  acid,  allowing  it  to  have  been  only 
fix  or  feven  times  lighter  than  atmofpheric  air,  nraft  have 
been  about  an  odtave  and  a  large  third  higher ;  and  by  the 
lighter  hydrogen  gas,  about  an  obtave  and  a  fmall  Icvcntn 
higher.  By  mixing  atmofpheric  air  with  hydrogen  gas,  the 
tone,  as  might  readdy  be  expected,  was  lowered  ;  but  it  is 
be  remarked,  that  as  long  as  thefe  two  fluids  were  not  uni¬ 
formly  mixed  by  filling  and  comprefling  the  bladder,  a  dis¬ 
cordant  noife  only  was  heard,  and  not  a  diflinbt  found,  as 
the  vibrations  could  not  be  ifochronous,  which  forms  tire 
only  effential  difference  between  a  d  iff  in  cl  found  and  fuch  a 
difcordant  noife.  The  fame  thing  was  obferved  in  regard  t® 
the  before-mentioned  mixture  of  azotic  and  oxygen  gas. 

The  tone  of  carbonic  acid  o-as  from  chalk  and  the  flu  - 

O 

pburic  acid  was  almoff  a  large  third  lower  than  the  tone  of 
atmofpheric  air;  which  agrees  pretty  well  with  theory,  fmee 
the  gravity  of  thefe  fluids  is  as  1-5  to  1. 

Nitrous  gas  from  nitrous  acid  and  copper  was  not  very 
favourable  to  found ;  and  it  required  a  ftrong  preffure  of  the 
bladder  and  a  Ptcat  deal  of  caution,  becaufe,  in  Head  of  the 
wifhcd-fbr  low  tone,  one  of  the  higher  tones  was  produced. 
The  lowed  tone,  obtained  with  confiderable  difficulty,  was 
about  half  a  tone  lower  than  in  atmofpheric  air;  which  agrees 
alfo  pretty  well  with  theory,  fince  this  gas  is  heavier,  and 
the  gravities  are  as  1*195  to  1  $  the  tone  was  alfo  almoft  like 
that  in  azotic  gas,  notwithftanding  the  confiderable  differ^ 
ence  in  the  gravities  of  thefe  two  fluids. 

\  As  to  the  velocity  with  which  the  found  of  another  el  aft  k- 
body  would  be  conducted  through  thefe  gafes,  could  a  fufii- 
cient  extent  of  them  be  procured  to  make  the  observation,  it 
follows,  front  what  has  been  faid  in  the  beginning  of  this 
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paper,  that  with  equal  preflure  they  would  be  in  the  rati# 
of  the  tones  above  mentioned. 

The  prefent  experiments  are  very  different  from  thofe  of 
Prieftley  and  Perolle  on  found  in  different  kinds  of  gafes. 
The  experiments  of  thefe  two  philofophers  had  relation  only 
to  the  intenfity  with  which  the  vibrations  of  another  elaltic 
body  (of  a  bell  (truck  by  a  hammer)  are  conduced  through 
thefe  gafes.  Perolle  contradicts.  Prieftley’s  afifertion,  that 
the  power  of  conducing  is  as  the  denfities  ;  but  to  this  rule 
Prieftley  himfelf  makes  an  exception  in  regard  to  oxygen 
gas,  which  appears  to  be  a  ftronger  conductor :  azotic  gas 
was  examined  by  neither  of  thefe  philofophers.  In  hydro¬ 
gen  gas  they  both  found  the  conducting  power  very  weak, 
which  is  no  doubt  owing  to  its  little  denfity.  In  oxygen 
gas  they  found  the  found  fomewhat  ftronger  than  in  com- 
mon  air;  in  the  nitrous  gas  Perolle  found  it  alfo  fomewhat 
ftronger.  In  carbonic  acid  gas  Prieftley  found  the  found 
ftronger;  but  Perolle,  weaker,  duller,  and  fomewhat  lower 
than  in  common  air  :  which  laft  circumftance  I  conftder  as 
agreeable  to  truth,  becaufe  the  vibrations  of  a  founding  body 
muft  be  more  retarded  the  denfer  the  furrounding  fluid  is,  ! 
or  according  to  its  greater  preffure  on  that  body.  For  this 
reafon  the  vibrations  of  a  body  vibrating  in  oar  atmofpheric 
air  muft  be  a  little  flower  than  they  would  be  in  a  vacuum  ; 
as  experience  teaches  that  the  found  of  a  bell  becomes  lower 
the  more  it  is  filled  with  water,  or  the  deeper  it  is  immerfed 
In  that  fluid ;  fo  that,  when  it  is  ftruck  at  a  confiderable 
depth,  it  no  longer  emits  a  diftinCt  found,  but  rather  a  kind 
of  difeordapt  node. 
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XL.  Letter  from  E.  Perollk 
jormerly  Profeffor  of  Anatomy 
at  Touloufe,  to  J.  C.  de  la 
Experiments  of  Ciiladni 


of  the  Academy  of  Turin  % 
and  the  Practice  of  fledicine 
Met  her  ie,  on  the  Acoiijlia 


1  Read  in  vour  Journal  of  Mefiidor,  6  th  year,  and  in  the 
Bulletin  des  Sciences,  publifted  by  the  Philomatic  Society  of 
Pluviofe  the  fame  year,  a  fhort  account  of  the  experiments 
made  by  Chladni  and  Jacquin  at  Vienna,  with  a  view  to 
determine  the  fonorous  properties  of  various  gafeous  fub- 
fiances.  By  caufing  a  fmall  tin  pipe,  brought  into  conta& 
with  a  cock  in  the  neck  of  a  bell  glafs,  to  be  blown  by  gas 
contained  in  a  bladder  applied  to  the  external  aperture  of  the 
cock,  thefe  philofophers  obferved,  that  the  found  was  a  femi~ 
tone  lower  with  azotic  and  oxygen  gas  than  with  atmolpheric 
air ;  a  third  lower  with  carbonic  acid  gas  ;  and  nearly  the 
fame  with  nitrous  gas  :  but,  with  oxygen  gas,  from  nine  to 
eleven  tones  higher  than  with  the  air  that  iurrounds  us.  A 
mixture  of  azote  and  oxygen,  in  the  fame  proportions  as  in 
atmofpheric  air,  gave  the  fame- tone  as  the  latter;  but  when 
the  mixture  of  thefe  gafes  was  not  uniform,  the  founds  were 
totally  difeordant.  The  Angularity  of  thefe  refults  induced 
me  to  examine  the  experiments  with  attention, 

Prieftley  f,  feveral  years  ago,  publifhed  fame  obfervations 
on  the  fame  fubjebl ;  but  he  had  made  ufe  of  a  metallic  body 
rendered  fonorous  by  pereufifion,  after  he  had  fixed  it  in  a  glafs 
jar,  which  he  filled  fuccefifively  with  different  kinds  of  gas.  The 
aeriform  fubftances  which  he  employed  for  his  experiments 
appeared  to  him  to  propagate  founds  in  proportion  to  their 
denfity  :  he  remarked,  that  in  hydrogen  gas  the  found  feemed 
like  that  produced  in  a  vacuum  or  air  highly  rarefied.  Is  it 
to  be  fuppofed  that  fuch  a  philofopher  as  Prieftley'  would  have 
failed  to  difeover  the  alteration  of  tones  produced  in  the  va- 

*  From  the  Journal  de  Pbyfique ,  an.  7. 

See  Obfervations  and  Experiments  on  different  Branches  of  Pbdofophy, 

Part  III.  p.  355.— Prieftley  made  no  experiments  with  nitrous  gas. 
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rious  aeriform  fubftances  ?  His  ear  would  certainly  have  dif* 
tinguifhed  the  falling  of  a  third  in  the  carbonic  acid  and  ni¬ 
trous  gafes ;  and  he  mud,  no  doubt,  have  been  ft  ruck  with 
the  prodigious  rife  occalioned  by  the  hydrogen. 

At  the  time  Prieftley  made  his  experiments  I  was  engaged 
in  fome  of  the  fame  kind,  the  refults  of  which  were  publifhed 
in  the  Memoirs  of  the  Academy  of  Sciences  of  Turin  for  the 
years  1786  and  1787.  In  my7  paper  it  may  be  feen  that  I 
fucceftively  filled  a  bottle,  and  inverted  it  in  a  pneumato-che- 
mical  preparation  of  various  aeriform  fubftances;  and  in 
thefe  atmofpheres  I  rung  a  fmall  bell,  and  made  a  repeating- 
watch  ftrike.  As  the  founds  reached  my  ear,  I  paid  atten¬ 
tion  to  the  variations  they  exhibited  in  regard  to  the  tone, 
its  intenfity,  and  the  vibration.  To  affift  my  ear  I  made  ufe 
of  a  violin.  Some  idea  may  be  formed  of  the  reiult  of  my 
labours,  by  calling  an  eye  over  the  firft  table  of  my  memoir, 
of  which  the  following  is  a  copy  : — 


■ 

Nature' cf  the 
Gafes  examined. 

Tone  of  the 
Sounds  in  dif¬ 
ferent  y. Ins . 

Nature  or  Spe¬ 
cies  of  the  Sound. 

Dijtance  at 
which  they  may 
he  heard. 

1.  Atmofpheric 
airfervingfor 
a  point  of 
comparifon. 

* 

;6feet  6 inches. 

2.  Fixed  air, 
drawn  from 
chalk  by  di¬ 
luted  nitrous 
acid. 

Alike,  or  a  lit¬ 
tle  lower  than 
in  thepreceding 
experiment. 

Contiderably 

duller. 

1  i 

48  feet  5  inches. 

3.  Vital  air  ex¬ 
tra  6ted  from 
red  precipi¬ 
tate. 

Seemed  a  little 
fharper  than  in 
common  air. 

Clearer  than  in 
atmofpheric 
air. 

63  feet. 

4.  Nitrous  air 
produced  by 
a  nitrous  fo- 
i  lutionoftin. 

Nearly  like  the 
former. 

Ditto. 

Ditto. 

3.  In  damn)  able 
air  produced! 
by  the  addon 
of  diluted  vi- 
triolicacidon 
fleet  filing's. 

Not  very  dif- 
tindt:  itfeemed 
rather  a  weak 
noife  than  a 
proper  tone. 

Had  no  harmo¬ 
ny,  noftrength -} 
and  feemed  to 
die  away  at 

IT  feet. 

of  Cbladfil  and  Jdcquhi, 

Chladni’ s  experiments,  therefore,  feem  to  contradict  thofe 
made  by  Prieftley  and  myfelf.  To  reconcile  them,  it  will 
no  doubt  be  faid  that  Chladni  and  Jacquin  employed  a 
wind-inftrument,  and  that  my  experiments  and  thofe  of 
Prieftley  were  made  with  metallic  bodies  rendered  fonorous 
by  percufiion.  But  whence  does  it  happen  that  thofe  fluids, 
fonie  of  which  lower  the  found  of  a  pipe  one-third,  while 
another  makes  the  found  of  the  fame  pipe  from  nine  to  eleven 
tones  higher,  have  not  power  to  alter  the  tones  of  a  metallic 
body  in  any  fenfible  degree  ?  I  fhall  here  offer  a  few  remarks 
which  feem  to  anfe  from  thefe  general  obfervations. 

In  a  mixture  of  oxygen  and  azote,  in  the  fame  proportions 
as  in  the  atmofpheric  air,  found  is  the  fame,  according  to 
Chladni  and  Jacquin,  as  in  the  latter  medium ;  but  they 
add,  if  the  mixture  of  thefe  two  gafes  is  not  complete,  the 
found  is  quite  difeordant.  What  1  do  oxygen  and  azote  af¬ 
ford  each  of  them  the  fame  found  ?  and  does  an  incomplete 
mixture  of  them  produce  a  difeordant  found  ?  It  will  no 
doubt  be  replied,  that  azote  and  oxygen  do  not  give  the  fame 
tone  as  atmofpheric  air ;  but,  in  theatres,  ball-rooms,  con¬ 
cert-rooms,  &c.  where  a  great  number  of  fpe&ators  are 
afiembled,  and  where  there  is  a  fufficient  quantity  of  car¬ 
bonic  acid,  which  does  not  combine  with  the  air  of  the 
atmofphere,  has  it  ever  been  obferved  that  wind  inftru- 
ments  were  difeordant  ?  If  an  incomplete  mixture  of  at¬ 
mofpheric  air  with  gas,  which  lowers  the  found  one  third, 
does  not  render  the  founds  difeordant,  how  can  we  perfuade 
ourfelves  that  a  mixture  of  two  gafes,  which  caufe  a  falling 
of  only  half  a  tone,  Iliould  occaflon  a  found  altogether  difeord¬ 
ant,  merely  becaufe  the  portions  of  the  gafes  are  completely 
mixed,  while  the  admixture  of  fome  other  particles  is  much 
lefs  complete  ? 

The  above  authors  inform  us  alfo,  that  in  hydrogen  gas 
the  found  nfes  nine  or  eleven  tones.  Here  there  can  ©e  no 
medium.  Either  the  found  produced  in  the  hydrogen  h 
fharper  by  nine  tones,,  and  in  that  caie  the  elevation  ought 
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not  to  be  carried  to  eleven  ;  or  the  found  is  fharper  by  elevetl 
tones  in  the  hydrogen  than  in  atmofpheric  air,  and  then 
it  is  wrong:  to  fay  that  it  rifes  only  nine  tones. 

This  want  of  corredtnefs  and  precilion  in  determining  the 
tone  ;  this  great  latitude  allowed  to  the  hydrogen,  of  being 
able  to  raife  the  found  nine  or  eleven  tones  ;  does  it  not 
prove  an  indecifion,  an  uncertainty  on  the  part  of  thefe  phi- 
lofophers,  little  calculated  to  procure  confidence  to  their 
experiments  ? 

Let  it  nor,  however,  be  imagined,  that  I  wifli  to  conteil 
the  reality  of  their  difcoveries.  Not  having  repeated  the  ex¬ 
periments  of  thefe  authors,  I  can  have  no  fuch  intention. 
I  have  only  endeavoured  to  give  an  account  of  thofe  doubts 
which  remained  on  my  mind  after  I  had  taken  the  fubjedt 
into  confideration,  and  to  engage  the  philofophers  to  re¬ 
move  the  uncertainty  by  repeating  the  experiments. 

One  of  thefe  authors,  Chladni,  has  made  an  ohfervation 
which  feems  entirely  his  own.  He  obferved,  that  when  a 
plate  of  glafs  is  agitated  by  means  of  a  bow,  if  fome  dull  is 
firewed  over  the  glafs,  the  former  will  appear  to  have  ar¬ 
ranged  itfelf  fymmetrically,  after  the  plate  ceafes  to  emit 
found.  Under  the  like  circumhances  the  figures  are  always 
the  fame. 

It  is  not  at  all  furprifing,  that  an  elaftic  body,  when  put 
tn  motion  by  the  fame  means,  fhould  conhantly  experience 
effedls  of  the  fame  kind.  The  light  body  placed  on  the  fur- 
face  of  the  glafs  with  which  the  experiment  is  made,  only 
confirms  what  we  were  already  taught  by  reafon.  But  be¬ 
fore  it  be  concluded  that  thefe  motions  produce  found,  or 
tend  to  determine  the  tone,  philofophers  are  invited  to  read 
my  Letter  to  De  la  Metherie  On  the  Total  Vibrations  of 
Sonorous  Bodies ,  publifhed  in  the  Journal  de  Phyfique  for 
December  1785.  This  letter,  the  fenfe  of  which  is  altered  by 
fome  typographical  errors  *,  contains  fadls  a  little  too  precife 

*  ty  42,4,  at  the  end  of  the  fir  ft  line,  add"  ad  putt  x  ;  fame  page,  at  the 
beginning  of  the  1  ith  line,  for  jon  read  ton  \  next  line,  for  anneau  read 
arcean* 

perhaps. 
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perhaps,  but  which  do  not  appear  to  me  the  lefs  to  merit 
the  attention  of  the  learned, 

Philofophers,  in  my  opinion,  will  find  fome  curious  obfer- 
vations  on  this  fubjedt  alfo  in  my  Inquiries  into  the  Propa¬ 
gation  of  Sound  in  different  Solid  as  well  as  Fluid  Mediums  5 

which  will  foon  appear. 


XII.  On  a  Submarine  Eorejl  on  the  Eajl  Coajl  of  England . 

By  Joseph  Correa  de  Serra,  LL.  D.  F. R. S,  and 
A.  S,  * 

In  Geology,  more  perhaps  than  in  any  other  branch  of 
Natural  Hiftory,  there  exids  a  neceffity  of  dridtly  feparating 
;  the  fadls  obferved  from  the  ideas  which,  in  order  to  explain 
them,  may  occur  to  the  mind  of  the  obferver.  In  the  pre- 
fent  date  of  the  feience,  every  well  afcertained  fadt  increafes 
our  flill  narrow  dock  of  real  knowledge  5  when  on  the 
contrary,  the  reafonings  we  are  enabled  to  make  are  at  bed 
but  ingenious  gueffes,  which  too  often  bias  and  miflead  the 
judgement.  I  Hi  all,  therefore,  endeavour  in  this  paper  to 
give,  fird,  a  mere  defcription  of  the  objedf  unmixed  with 
any  fydematical  ideas,  and  (hall  afterwards  offer  fuch  con- 
jedlures  on  itsj  caufes  as  feem  to  me  to  be  fairly  grounded 
on  obfervation. 

Jt  was  a  common  report  in  Lincolnfhire,  that  a  large  ex¬ 
tent  of  iUets  of  moor  fituated  along  its  coad,  and  vifible 
only  in  the  lowed  ebbs  of  the  year,  was  chiefly  compofed  of 
decayed  trees.  Thefe  iflets  are  marked  in  Mitchell’s  chart 
of  that  coad  by  the  name  of  clay  huts y  and  the  village  of 
Huttoft,  oppodte  to  which  they  principally  lie,  feems  to  have 
derived  its  name  from  them.  In  the  month  of  September 
1796  I  went  to  Sutton,  on  the  coad  of  Lincolnfli'ire,  in 
the  company  of  the  Right  Hon.  the  Prefident  of  the  Royal 
Society,  in  order  to  examine  their  nature  and  extent.  The 

*  From  the  PhilofophicaJ  Tran  factions,  1799. 
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1:9th  of  the  months  being  the  iirft  day  after  the  equinoctial 
full  moon,  when  the  lowed:  ebbs  were  to  be  expected,  we 
went  in  a  boat  about4  half  Daft  twelve  at  noon,  and  foon  fet  foot 
upon  one  of  the  larged  i hands  then  appearing.  Its  expofed 
far  face  was  about  thirty  yards  long,  and  twenty-five  wide, 
when  the  tide  was  at  the  lowed.  A  great  number  of  fmaller 
iflets  were  vidble  around  us,  chiefly  to  the  eadward  and 
fouthward;  and  the  fifhermen,  whofe  authority  in  this  point 
is  very  competent,  fay,  that  fimilar  moors  are  to  be  found 
along  the  whole  coab,  from  Skegnefs  to  Grimfby,  particu¬ 
larly  off  Addelthorpe  and  Mablelhorpe.  The  channels  di¬ 
viding  the  iflets  were,  at  the  time  we  faw  them,  wide,  and 
of  various  depths ;  the  ifiands  themfelves  ranging  generally 
from  ead  to  weft  in  their  larged  dimenfions. 

We  vifited  them  again  in  the  ebbs  of  the  20th  and  3 id; 
and  though  it  did  not  generally  ebb  fo  far  as  we  expected, 
we  could  notwithdandincr  afeertain  that  they  confided  al- 
mod  entirely  of  roots,  trunks,  branches  and  leaves  of  trees 
and  fhrubs,  intermixed  with  fome  leaves  of  aquatic  plants. 
The  remains  of  fome  of  thefe  trees  were  dill  handing  on 
their  roots,  while  the  trunks  of  the  greatpart  lay  fcattered  on 
the  ground  in  every  poflible  direction.  The- barks  of  trees 
and  roots  appeared  generally  as  frefh  as  when  they  were  grow¬ 
ing;  in  that  of  the  branches  particularly,  of  which  a  great 
quantity  was  found,  even  the  thin  filver  membranes  of  the 
outer  fkiu  were  difcernible.  The  timber  of  all  kinds,  on  the 
contrary,  was  decomposed,  and  foft  in  the  greated  part  of  the 
trees  :  in  fome,  however,  it  was  firm,  efpecially  in  the  roots. 
The  people  of  the  country  have  often  found  among  them 
very  found  pieces  of  timber,  fit  to  be  employed  for  feveraf 
economical  purpofes. 

The'forts  of  wood  which  are  fiill  difiinguifhabJe,  are,  birch, 
fir,  and  oak.  Other  woods  evidently  exid  in  thefe  iflets, 
cf  fome  of  which  we  found  the  leaves  in  the  foil ;  but  our 
prefen t  knowledge  of  the  comparative  anatomy  of  timber  is 
BQt  io  far  advanced  as  to  afford  us  the  means  of  pronouncing, 

with 
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With  confidence  refpe&ing  their  fpecies.  In  general  the 
trunks,  branches,  and  roots  of  the  decayed  trees  were  confi- 
derably  flattened ;  which  is  a  phenomenon  obferved  in  the 
furtarbrand,  or  foffil  wood  of  Iceland,  and  which  Scheuchzer 
remarked  alfo  in  the  foffil  wood  found  in  the  neighbourhood 
of  the  lake  of  Thun  in  Switzerland. 

The  foil  to  which  the  trees  are  affixed,  and  in  which  they 
grew,  is  a  foft  greafy  clay  •  but  for  many  inches  above  its 
furface,  the  foil  is  entirely  compofed  of  rotten  leaves  fcarceiy 
diftinguifliable  to  the  eye,  many  of  which  may  be  feparated 
by  putting  the  foil  in  water,  and  dexteroufly  and  patiently 
ufing  a  fpatula  or  blunt  knife.  By  this  method  I  obtained 
fome  perfect  leaves  of  Ilex  aquifolium ,  which  are  now  in 
the  herbarium  of  the  Right  Honourable  Sir  Jofeph  Banks ; 
and  fome  other  leaves,  which,  though  lefs  perfect,  feem  to 
belong  to  fome  fpecies  of  willow.  In  this  dratum  of  rotten 
leaves  we  could  aifo  diftinguifh  fotne  roots  of  Arundo pbrag* 
'mites, 

Thefe  iflets*  according  to  the  mod  accurate  information* 
extend  at  lead  twelve  miles  in  length,  aiid  about  a  mile  in 
breadth,  oppofite  to  Sutton  fhore.  The  water  without  them, 
towards  the  fea,  generally  deepens  fuddenly,  fo  as  to  form  a 
ffeep  bank.  The  channels  between  the  feveral  iflets,  when 
the  iflets  are  dry,  in  the  lowed  ebbs  of  the  year  are  from 
four  to  twelve  feet  deep  :  their  bottoms  are  clay  or  fand,  and 

-t 

their  dire&ion  is  generally  from  ead  to  wed. 

A  well,  dug  at  Sutton  by  Jofluta  Searby,  {hows  that  a 
moor  of  the  fame  nature  is  found  under  ground  in  that  part 
of  the  country  at  the  depth  of  fixteen  feet,  confequently 
very  nearly  on  the  fame  level  with  that  which  conditutes 
the  idets.  The  difpofition  of  the  drata  was  found  to  be 

nearly  as  follows  : - Clay,  16  feet— Moor,  fimilar  to  that 

of  the  iflets,  3  to  4  ditto— Soft  moor,  like  the  fcowerings 
of  a  ditch  bottom,  'mixed  with  {hells  and  lilt,  20  feet— 
Marly  clay,  1  foot — Chalky  rock,  from  1  to  2  feet — Clay,  31 
yards — Gravel  and  water ;  the  water  has  a  chalybeate  tafte. 
Vol.  IV,  U  In 
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In  order  to  afcertain  the  courfe  of  this  fubterraneous-  ftra- 
turn  of  decayed  vegetables,  Sir  Jofeph  Banks  directed  a 
boring  to  be  made  in  the  fields  belonging  to  the  Royal  So¬ 
ciety  in  the  parifh  of  Mablethorpe.  Moor  of  a  fimilar  nature 
to  thatofSearby’s  well,  and  the  iflets,  was  found,  very  nearly 

on  the  fame  level,  about  four  feet  thick,  and  under  a  foffc 

- 

clay. 

The  whole  appearance  of  the  rotten  vegetables,  we  ob¬ 
served,  perfectly  refembles,  according  to  the  remark  of  Sir 
Jofeph  Banks,  the  moor  which,  in  Blankeney  Fen  and  in 
other  parts  of  the  Eaft  Fen  in  Lincolnfhire,  is  thrown  up 
in  the  making  of  banks;  barks,  like  thofe  of  the  birch-tree, 
being  there  alfo  abundantly  found.  The  moor  extends  over 
all  the  Lincolnfhire  fens,  and  has  been  traced  as  far  as  Pe¬ 
terborough,  more  than  fixty  miles  to  the  fouth  of  Sutton. 
On  the  north  fide,  the  moory  iflets,  according  to  the  fifher- 
men,  extend  as  far  as  Grimfby,  fituated  on  the  fouth  fide 
the  Humber:  and  it  is  a  remarkable  circumftance,  that  in. 
the  large  tracts  of  low  land  which  lie  on  the  fouth  banks  of  I 
that  river,  a  little  above  its  mouth,  there  is  a  fubterraneous 
ftratum  of  decayed  trees  and  fhrubs  exadtly  like  thofe  wc 
obferved  at  Sutton;  particularly  at  Axolme  ifie,  a  tradf  of 
ten  miles  in  length  by  five  in  breadth ;  and  at  Hatfield 
Chace,  which  comprehends  one  hundred  and  eighty  thou- 
fand  acres.  Dugdale  *  had  long  ago  made  this  obfervation. 
in  the  firft  of  thefe  places ;  and  De  la  Pryme  f  in  the  fecond. 
The  roots  are  there,  likewife,  handing  in  the  places  where 
they  grew :  the  trunks  lie  proftrate.  The.  woods  are  of  the 
fame  fpeeies  as  at  Sutton.  Roots  of  aquatic  plants  and  reeds 
are  likewife  mixed  with  them  ;,  and  they  are  covered  by  a 
ftratum  of  fome  yards  of  foil,  the  thicknefs  of  which, 
though  not  afcertained  with  exadinefs  by  the  above-men¬ 
tioned  obfervers,  we  may  eafily  conceive  to  correfpond  with 
what  covers  the  ftratum  of  decayed  wood  at  Sutton,  by  th$ 

*  Hiftory  of  Embanking  and  Draining,  chap,  xxviu 

j  Philofophical  Transitions,  rol.'xxii.  p.  9 So. 
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elrcumftances  of  the  roots  being  (according  to  Mr.  Richard- 
fan’s  obfervations  *)  only  vifible  when  the  water  is  low; 
where  a  channel  was  cut,  which  has  left  them  uncovered. 

Little  doubt  can  be  entertained  of  the  moory  iflets  of 
Sutton  being  a  part  of  this  extenflve  and  fubterraneous  ftra- 
tum,  which,  by  lome  inroad  of  the  fea,  has  there  been 
ftripped  of  its  covering  of  foil.  The  identity  of  the  levels  ; 
that  of  thefpeciesof  trees;  the  roots  of  thefe  affixed,  in  both, 
to  the  foil  where  they  grew ;  and,  above  all,  the  flattened 
fhape  of  the  trunks,  branches,  and  roots  found  in  the  iflets 
(which  can  only  be  accounted  for  by  the  heavy  preflure  of  a 
fuperinduced  ftratum),  are  fufficient  reafons  for  this  opinion. 

Such  a  wide-fpread  affemblage  of  vegetable  ruins,  lying 
almofl:  in  the  fame  level,  and  that  level  generally  under  the 
common  mark  of  low-water,  muft  naturally  ftrike  the  ob- 
ferver,  and  give  birth  to  the  following  queftions  : 

1.  What  is  the  epoch  of  this  deftru&ion? 

2.  By  what  agency  was  it  effected  ? 

In  anfwer  to  thefe  queflions,  I  will  venture  to  fubmit  the 
following  reflections : 

The  foffil  remains  of  vegetables  hitherto  dug  up  in  fo 
many  parts  of  the  globe,  are,  on  a  clofe  infpeCtion,  found  to 
belong  to  two  different  ftates  of  our  planet.  The  parts  of 
vegetation,  and  their  impreffions,  found  in  mountains  of  a 
cotaceous,  fchiftous,  or  even  fometimes  of  a  calcareous  na¬ 
ture,  are  chiefly  of  plants  now  exifting  between  the  tropics, 
which  could  neither  have  grown  in  the  latitudes  in  which 
they  are  dug  up,  nor  have  been  carried  and  depofited  there 
by  any  of  the  aCling  forces  under  the  prelent  conftitution  of 
nature.  The  formation,  indeed,  of  the  very  mountains 
in  which  they  are  buried,  and  the  nature  and  difpofition 
of  the  materials  which  compofe  them,  are  luch  as  we  can¬ 
not  account  for  by  any  actions  and  re-aCtions  which  in  the 
aClual  ftate  of  things  take  place  on  the  furface  of  the  earth. 

We 


*  Phiiofophical  Tranfaftions,  vol.  xix.  p.  528. 
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We  muft  neceffarily  recur  to  that  period  in  the  hiftorv  of 
our  planet,  when  the  furface  of  the  ocean  was  at  leaft  fo 
much  above  its  prefent  level  as  to  cover  even  the  fummits 
of  thofe  fecondary  mountains  which  contain  the  remains  of 
tropical  plants.  The  changes  which  thefe  vegetables  have 
fuffe red  in  their  fubftance  is  almoft  total;  they  commonly 
retain  only  the  external  configuration  of  what  they  were. 
Such  is  the  ftate  in  which  they  are  found  in  England  by 
Llwyd ;  in  France  by  Julheu;  and  in  the  Netherlands  by 
Burtin;  not  to  mention  inftances  in  more  diftant  countries. 
Some  of  the  impreffions  or  remains  of  plants  found  in  foils 
of  this  nature,  which  were,  by  the  more  ancient  and 
enlightened  ory&ologifts,  fuppofed  to  belong  to  plants 
actually  growing  in  temperate  and  cold  climates,  feem,  on 
accurate  inveftigation,  to  have  been  part  of  exotic  vege¬ 
tables.  In  fad,  whether  we  fuppofe  them  to  have  grown 
near  the  fpot  where  they  are  found,  or  to  have  been  carried 
thither  from  different  parts  by  the  force  of  an  impelling 
flood,  it  is  equally  difficult  to  conceive  how  organized 
beings,  which,  in  order  to  live,  require  fuch  a  vaft  differ¬ 
ence  in  temperature  and  in  feafons,  could  live  on  the  fame 
fpot,  or  how  their  remains  could  (from  climates  fo  widely 
diftant)  be  brought  together  in  the  fame  place  by  one  com¬ 
mon  djfiocating  caufe.  do  this  ancient  order  of  ioflil  vege¬ 
tables  belong  whatever  retains  a  vegetable  tliape,  found  in 
or  near  coal  mines,  and  (to  judge  from  the  places  where 
they  have  been  found)  the  greater  part  of  the  agatized 
woods.  But  from  the  fpecies  and  prefent  ftate  of  the  trees, 
which  are  the  fubjedt  of  this  memoir,  and  from  the  dura¬ 
tion  and  nature  of  the  foil  in  which  they  are  found,  it  feems 
very  clear  that  they  do  not  belong  to  the  primeval  order  of 
vegetable  ruins.  % 

The  fecond  order  of  foflil  vegetables,  comprehends  thofe 
which  are  found  in  the  ftrata  of  clay  or  land ;  materials 
which  are  the  refult  of  flow  depofitions  of  the  fea  and  of 
rivers,  agents  ftill  at  work  under  the  prefent  conftitution  of 
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our  planet.  Thefe  vegetable  remains  are  found  in  fuch  flat 
countries  as  may  be  confidered  to  be  of  a  new  formation. 
The  vegetable  organization  Hill  fubfiHs,  at  leafl  in  part; 
and  their  vegetable  fubftance  has  fuffered  a  change  only  in 
colour,  fmell,  or  confiftence  ;  alterations  which  are  produced 
by  the  development  of  their  oily  and  bituminous  parts,  or 
by  their  natural  progrefs  towards  rottennefs.  Such  are  the 
foffil  vegetables  found  in  Cornwall  by  Borlafe  ;  in  Elfex  by 
Derham ;  in  Yorkfhire  by  Dela  Pryme  and  Richardfon;  and 
In  foreign  countries  by  other  natural iRs.  Thefe  vegetables 
are  found  at  different  depths,  fome  of  them  much  below  the 
prefent  level  of  the  fea,  but  in  clayey  or  fandy  firata  (evi¬ 
dently  belonging  to  modern  formation) ;  and  have  no  doubt 
be  en  carried  from  their  original  place,  and  depofited  there  by 
the  force  of  great  rivers  or  currents,  as  it  has  been  obferved 
with  refpecl  to  the  Miffiffippi  *.  In  many  inflances,  how¬ 
ever,  thefe  trees  and  fhrubs  are  found  Handing  on  their 
roots,  and  generally  in  low  or  marfhy  places  above,  or  very 
little  below,  the  level  of  the  fea. 

To  this  lafl  defcription  of  foffil  vegetables  the  decayed 
trees  here  defcribed  certainly  belong.  They  have  not  been 
tranfported  by  currents  or  rivers ;  but,  though  Handing  in 
their  native  foil,  we  cannot  fuppofe  the  level  in  which  they 
are  found  to  be  the  fame  as  that  in  which  they  strew.  It 
would  be  impoffible  for  any  of  thefe  trees  or  ffirubs  to  vege¬ 
tate  fo  near  the  fea,  and  below  the  common  level  of  its 
water;  the  waves  would  cover  fuch  tra&s  of  land,  and 
hinder  any  vegetation.  We  cannot  conceive  that  the  fur- 
face  of  the  ocean  has  ever  been  lower  than  it  now  is;  on 
the  contrary,  we  are  led,  by  numberlefs  phenomena,  to  be¬ 
lieve  that  the  level  of  the  water  in  our  globe  is  now  below 
what  it  was  in  former  periods  :  we  muR  therefore  conclude, 
that  the  foreR  here  defcribed  grew  in  a  level  high  enough  to 
permit  its  vegetation  ;  and  that  the  force  (whatever  it  was) 

*  Le  Coudriniere  fur  les  Depots  du  MiiliiTippi,  Journal  de  Phyfique, 
vol.  xx’ .  p.  230* 
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which  deft’royed  it,  lowered  the  level  of  the  ground  where  it 

flood. 

There  is  a  force  of  fubfidence  (particularly  in  foft  ground), 
which,  being  a  natural  confequence  of  gravity  flowly  though 
perpetually  operating,  has  its  adtion  fometimes  quickened 
and  rendered  fudden  by  extraneous  caufes,  for  inftance  by 
earthquakes.  The  flow  effedts  of  this  force  of  fubfidence 
have  been  accurately  remarked  in  many  places :  examples 
alfo  of  its  fudden  adtion  are  recorded  in  alrnoft  every  hiflory 
of  great  earthquakes.  The  fliores  of  Alexandria,  according 
to  Dolomieu’s  obfervations,  are  a  foot  lower  than  they  were 
in  the  time  of  the  Ptolemies.  Donati,  in  his  Natural  Hif- 
tory  of  the  Adriatic,  has  remarked,  feemingly  with  great  ac¬ 
curacy,  the  effedts  of  this  fubfidence  at  Venice  ;  at  Pola  in 
Iflria;  atLifs,  Bua,  Zara,  and  Diclo,  on  the  coafl  of  Dal¬ 
matia.  In  England,  Borlafe  has  given,  in  the  Philofophical 
Tranfadtions*,  a  curious  obfervation  of  a  fubfidence,  of  at 
leaf!  fix  teen  feet,  in  the  ground  between  Sampfon  and  Tref- 
caw  iflands  in  Scilly.  The  foft  and  low  grounds  between 
the  towns  of  Thorne  and  Gowle  in  Yorkfhire,  a  fpace  of 
many  miles,  has  fo  much  fubfided  in  latter  times,  that  fome 
old  men  of  Thorne  affirmed,  “  that  whereas  they  could  be¬ 
fore  fee  little  of  the  Peeples  (of  Gowle),  they  now  fee  the 
church-yard  wall  +.”  The  inftances  of  fimilar  fubfidence, 
which  might  be  mentioned,  are  innumerable. 

The  force  of  fubfidence,  fuddenly  adting  by  means  of 
fome  earthquake,  feems  to  me  the  mod  probable  caufe  to 
which  the  ufual  fubmarine  fituation  of  the  foreft  we  are  fpeak- 
ing  of  may  be  aferibed.  It  affords  a  Ample,  eafy  explana¬ 
tion  of  the  matter;  its  probability  is  fupported  by  numberlefs 
Inftances  of  fimilar  events ;  and  it  is  not  liable  to  the  ftrong 
objedtions  which  exift  againft  the  hypothefis  of  the  alternate 
depreffion  and  elevation  of  the  level  of  the  ocean ;  an  opinion 
which,  to  be  credible,  requires  the  fupport  of  a  great  num¬ 
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W  of  proofs  Icfs  equivocal  than  thofe  which  have  hitherto 
been  urged  in  its  favour,  even  by  the  genius  of  a  Lavoifier*. 

The  ftratum  of  foil,  fixteen  feet  thick,  placed  above  th$ 
decayed  trees,  feems  to  remove  the  epoch  of  their  finking 
and  deftru&ion,  far  beyond  the  reach  of  any  hiftorical  know¬ 
ledge.  In  Csefar’s  time,  the  level  of  the  North  Sea  appears 
•to  have  been  the  fame  as  in  our  days.  He  mentions  the  fe~ 
paration  of  the  Wahal  branch  of  the  Rhine,  and  its  junc¬ 
tion  to  the  Meufe ;  noticing  the  then  exifting  difiance  from 
that  junction  to  the  fea,  which  agrees,  according  to  D’An- 
ville’s  inquiries  f,  with  the  adtual  di  fiance.  Some  of  the 
Roman  roads,  conftrueied,  according  to  the  order  of  Au- 
guftus,  under  Agrippa’s  adminiftration,  leading  to  the  ma¬ 
ritime  town  of  Belgium,  Hill  exift,  and  reach  the  prefent 
IhoreJ.  The  defeription  which  Roman  authors  have  left 
us,  of  the  coafts,  ports,  and  mouth  of  rivers  on  both  fides  of 
the  north  fea,  'agree  in  general  with  their  prefent  fiate;  ex¬ 
cept  in  the  places  ravaged  by  the  inroads  of  this  fea,  more 
apt,  from  its  force,  to  deftroy  the  furrounding  countries 
than  to  increafe  them. 

An  exacl  refemblance  exifts  between  Maritime  Flanders 
and  the  oppofite  coafi  of  England,  both  in  point  of  elevation 
above  the  fea,  and  of  the  internal  ft  ru&ure  and  arrangement 
of  the  foils.  On  both  fides,  ftrata  of  clay,  filt,  and  fand, 
(often  mixed  with  decayed  vegetables),  are  found  near  the 
furface  ;  and,  in  both,  thefe  fuperior  materials  cover  a  very 
deep  firatum  of  blueifh  or  dark- coloured  clay,  unmixed  with 
extraneous  bodies.  On  both  fides  they  are  the  lowermofl 
part  of  the  foil,  exifting  between  two  ridges  of  high  lands  ||, 

*  on  ‘ 

*  Mem.  de  la  I’Acad.  de  Paris,  1789,  p.351. 

f  Notices  des  Gaules,  p.  461. 

f:  Nicholas  Bergier,  Hift.  des  Grands  Chemins  des  Remains,  Kd.  de 
Bruxelles,  vol.  I L  p.  10 1. 

j(  Thefe  ridges  of  high  land,  both  on  the  Britilh  and  the  Belgic  fide, 
nuift:  be  very  fimilar  to  each  other,  fince  they  both  contain  parts  of  tropical 
plants  in  a  fulfil  hate.  Cocoa-nuts  and  fruits  of  the  Arena  are  found  on 
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on  their  refpe£tive  {ides  of  the  fame  narrow  fea.  Thefe  two 
countries  are  certainly  coeval  5  and  whatever  proves  that 
Maritime  Flanders  has  beer}  for  many  ages  out  of  the  fea, 
muftj  in  my  opinion,  prove  alfo  that  the  foreft  we  are  fpeak-? 
ing  of  was  long  before  that  time  deftroyed  and  buried  under 
a  ftratum  of  foil.  Now  it  feems  proved  from  hiftorical  re^ 
cords,  carefully  colle&ed  by  feveral  learned  members  of  the 
Bruffels  Academy,  that  po  material  change  has  happened  tq 
the  lowermoft  part  of  Maritime  Flanders  during  the  period 
of  the  laft  two  thoufand  years  *. 

I  am  therefore  inclined  to  fuppofe  the  original  cataftrophe 
which  buried  this  foreft  to  be  of  very  ancient  date ;  but  I 
fufpedt  the  inroad  of  the  fea,  which  uncovered  the  decayed 
trees  of  the  iflands  of  Sutton,  to  be  comparatively  recent. 
The  ftate  of  the  leaves  and  of  the  timber,  and  alfo  the  tra¬ 
dition  of  the  neighbouring  people,  concur  to  ftrengthen  this 
fufpicion.  Leaves,  and  other  delicate  parts  of  plants,  though 
they  may  be  long  preferved  in  a  fubterraneons  fkuation,  can¬ 
not  remain  uninjured  when  expofed  to  the  a&ion  of  the 
waves  and  of  the  air.  The  people  of  the  country  believe 
that  their  parifh-church  once  flood  on  the  fpot  where  the 
Jflets  now  are,  and  was  fubmerged  by  the  inroads  of  the  fea, 
and  that  at  low  water  their  anceftors  could  even  difeover 
its  ruins  5  that  their  prefent  church  was  built  to  fupply  the 
place  of  that  which  the  waves  wafhed  away,  and  that  even 
their  prefent  clock  belonged  to  the  old  church.  $0  many 
concomitant  pircumftances,  though  weak  teftimonies,  incline 
me  to  believe  their  report ;  and  to  fuppofe  that  fome  of  the 
ftormy  inundations  of  the  North  Sea,  which  in  thefe  laft: 
centuries  have  wafhed  away  fuch  large  tra&s  of  land  on  its 
fhores,  took  away  a  foil  refting  on  clay,  and  at  laft  uncovered 
the  trees  which  are  the  fubjeft  of  this  paper, 

.  •  '  *  T  •  r 

the  Belgic  ridge.  The  petrified  fruits  of  Sheppey,.and  other  impreffions  of 
tropical  plants  on  this  fjde  pf  the  water,  are  well  known. 

■f  VifJp  feveral  papers  in  the  Bruffels  Memoirs  5  alfo  Journo  Phyf, 
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XIII.  On  an  Epidemical  Difeafe  among  Cats.  By  J.  F, 

Blumenbach 

The  difeafe  among  the  cats,  which  prevailed  lately  in 
Denmark  and  various  other  countries  of  Europe,  and  which 
in  Lombardy  deftroyed  a  great  many  of  thefe  ufeful  animals, 
induced  the  Council  of  Health  at  Pavia  to  make  an  inquiry 
into  the  nature  of  it,  and  to  caufe  the  refult  to  be  publifhed 
by  one  of  their  members,  Profeflor  Brera,  in  a  fmall  but  in- 
ferefting  pamphlet  under  the  title  of  Memoria  full 9  attuah 
Epidemia  dc  Gatti  f . 

The  cats  attacked  by  this  difeafe  feemed  deje&ed  and 
weak,  and  had  an  averfion  to  approach  man ;  crawled  about 
as  if  under  great  oppreflion ;  would  neither  eat  nor  drink ; 
and  could  not  endure  any  of  the  three  plants  of  which  they 
are  commonly  fo  fond,  il durum  verum ,  Valerian,  and  Cat’s 
mint.  In  the  courfe  of  the  difeafe  the  weaknefs  and  dull- 
nefs  increafed ;  they  could  fcarcely  fupport  themfelves  oi\ 
their  legs ;  their  hair  flood  ere&  •  they  let  their  tail  hang 
down,  and  their  head  droop  fo  that  their  neck  appeared  as 
if  prolonged ;  their  ears  were  flabby  and  cold ;  the  eyes 
feemed  fmaller,  and  the  pupil  contradled ;  the  tongue  was 
dry,  and  covered  with  yellow  flime;  they  difeharged  from 
the  mouth  a  whitifh  green  foam,  were  for  the  moft  part 
coftive,  breathed  fhorf,  and  had  a  quick  feverifh  pulfe,  ac¬ 
companied  with  burning  heat.  They  at  length  became  like 
mere  fkeletons,  were  feized  with  violent  convulfions,  and 
generally  died  on  the  fourth  or  fifth  day  of  the  difeafe; 
which,  according  to  the  fymptoms,  >yas  a  nervous  fever,  ac¬ 
companied  with  dejedlion.  It  is,  however,  far  from  being 
always  mortal  ;  and  many  of  the  animals  attacked  by  it  re¬ 
covered  again  gradually,  without  aqy  afliftance. 

*  From  Voigt's  Mag  ax! n  f%r  der  neuejlen  xujiande  der  Naturkunde t 
Vol.  I.  Part  3. 

4  •  1  * 

f  It  was  publifhed  at  Pavig.  !aft  year  (179S),  andconfiftsof  twenty-fix 
pages  quarto. 
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The  method  in  which  this  difeafe  was  treated  was  entirely 
Bfownonian;  that  is,  half  an  ounce  of  Cyprus  wine,  with  a 
fcruple  of  pulverifed  valerian  root,  was  given  four  times  a  day 
to  the  difeafed  animals :  aloes,  and  the  juice  of  garlic,  were 
adminiftered  in  fome  fpiritous  vehicle,  and  alfo  fumigations 
with  vinegar.  The  propofal  for  deftroying  every  cat  attacked 
by  th  is  difeafe  was,  with  great  propriety,  rejected ;  but  it 
was  at  the  fame  time  ordered,  that  thofe  which  died  -of  it 
fhould  be  buried  at  a  fufficient  depth  in  the  earth ;  that  the 
bodies  fhould  be  covered  with  lime;  and  that  the  places 
•where  they  were  found  dead  fhould  be  wafhed  with  vinegar, 
ley  of  wood-afhes,  or  lime-water.  It  was  recommended 
■alfo  to  feparate,  as  much  as  poffible,  found  animals  from 
thofe  infe&ed  ;  to  give  them  nourifhing  food  ;  to  lay  before 
them,  in  particular,  their  three  favourite?  plants;  and  to  fu¬ 
migate  them  often  with  the  fleam  of  vinegar. 

That  excellent  phyfician  and  naturalift  ProfefTor  Schacht> 
of  Harder wyk,  informed  me,  by  a  letter  dated  in  May  179 (5, 
that  the  cats  in  his  neighbourhood  had  for  fome  weeks 
been  attacked  by  a  difeafe  which  bore  fome  refemblance  to 
a  prurient  eruption.  The  violent  itching  occafioned  a  de- 
fluxion  of  the  eyes,  which  continually  watered,  and  they  at 
length  became  blind  ;  their  teeth  at  the  fame  time  dropped 
out,  and  they  died  loon  after  with  lamentable  cries.  It  had 
been  obferved  in  the  preceding  months,  from  February  to 
April,  that  their  cries  in  the  night-time,  on  account  of  their 
pairing,  had  been  extraordinarily  flrong  and  loud. 

Dr.  Darwin,  in  his  Zoonomia  *,  mentions  another  epide- 
mia  which  prevails  at  times  among  the  cats,  and  which  he 
calls  Parotidis  felina.  It  announces  itfelf  by  a  violent  fever 
with  inflammation,  and  abundant  fuppuration  in  the  region 
of  the  falival  glands  beneath  the  lower  jaw.  He  compares 
it  to  a  difeafe  lately  known  called  the  Mumps  ( Angina  paro- 
fidea ),  and  is  inclined  to  believe  that  it  was  firft  communi¬ 
cated  to  cats  by  infection  from  the  human  race.  He  men- 
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lions  alfo  a  difeafe  which  aftedts  the  neck  and  head  of  cats, 
by  which  the  greater  part  of  thefe  animals  in  Weftphalia 
died;  and  refers  to  a  paffage  in  Sauvage-s  Nojologia *,  which 
however,  in  an  extra 61  of  that  work  in  three  large  volumes 
odtavo  f,  now  before  me,  I  have  not  been  able  to  find. 


XIV.  On  the  Preparation  of  Crayons  ufed  for  Drawing , 
from  the  Pajie  of  Reddle.  By  C.  F.  Lomet  J. 

In  mod:  drawing- fchools,  and  particularly  thofe  at  a  dis¬ 
tance  from  the  capital,  many  difficulties  are  experienced  for 
want  of  good  crayons.  Thofe  fawed  from  red  chalk,  which 
are  in  common  ufe,  are  almoft  always  hard,  gritty,  and 
often  of  an  unequal  confiftency ;  fo  that  the  touches  in  the 
drawings  for  which  they  are  ufed  can  never  have  the  ftrength 
or  corredtnefs  neceffiary  to  produce  the  defired  eftedt.  The 
only  good  crayons  ufed  in  France  are  manufadfured  exclu- 
lively  at  Paris,  where  they  are  fold  very  dear :  the  heft  fort 
have  been  long  known  by  the  name  of  the  pafte  crayons  of 
Defrharets ,  who  apparently  was  the  inventor.  As  no  author 
who  has  written  on  the  compofition  of  thefe  crayons  has 
pointed  out  the  proportions  of  the  ingredients  neceffiary  to 
be  ufed,  I  made  many  trials  with  every  combination  of  the 
fubftances  that  appeared  to  me  proper  for  making  them. 
I  reje6ted  thofe  produ6fs  which  did  not  anfwer  the  objects 
of  my  refearch ;  and  I  here  fubjoin  thofe  mixtures  that 
gave  me  fatisfadlory  refults. 

Thefe  pencils  are  compofed  of  the  fofter  kind  of  reddle, 
which  is  an  oxyde  of  iron  mixed  with  earth  of  an  argilla¬ 
ceous  nature,  and  called  hematites ,  or  bog-ore.  It  mull  be 
incorporated  with  fome  agglutinating  fubftance,  fuch  as 
gujn,  fize,  or  refin ;  to  which  fometimes  foap  is  added,  to 

*  NofoJ.  cl.  X.  art.  30.  3. 

+  Amft.  1763. 

£  From  the  Annates  de  Qhlmie ,  No-  90.  an.  7. 
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foften  the  campofition.  Inftead  of  reddle  the  other  red  ox- 
ydes  of  iron  may  be  ufed,  fuch  as  coleothar  of  vitriol^  &c. ; 
and  in  that  cafe  they  fhould  be  chofen  foft  to  the  touch,  and 
of  a  lively  colour;  for  thofe  ufed  in  commerce  are  often 
mixed  with  too  much  clay,  which  gives  them  a  dull  yellowifh 
call  that  ought  to  be  avoided.  I  attempted  to  incorporate 
thefe  fubftances  with  the  whites  of  eggs  and  the  albumen  of 
blood;  but  crayons  compofed  in  this  manner  were  not  good. 

The  beff  reddle,  in  lumps,  fhould  be  feledtcd  and  ground 
with  pure  water  on  a  marble  flab,  as  is  done  in  the  prepa¬ 
ration  of  colours  for  painting ;  taking  care  to  moiften  it  as 
much  as  is  neceffary  to  make  the  grinding  done  glide,  and 
to  employ  as  little  water  as  poffible.  When  it  is  intended  to 
prepare  a  large  quantity  of  this  fubflance,  this  operation  be¬ 
comes  very  difficult  and  expenfiye :  in  that  cafe  a  different 
method  muff  be  ufed.  The  reddle  muff  be  pounded  and 
lifted  through  a  fine  fieve,  then  dilated  with  a  large  quantity 
of  water  in  a  trough ;  where,  after  it  has  been  well  flirred 
round,  it  fhould  be  left  a  few  minutes  to  fettle,  in  order  that 
the  groffer  particles  may  precipitate  themfelves  to  the  bot¬ 
tom.  The  water,  which  is  ftrongly  impregnated  with  the  finer 
particles,  is  then  poured  off,  and  fuffered  to  fettle  for  twenty- 
four  hours.  The  clear  water  on  the  top  is  then  poured  off 
again,  and  a  very  fine  fediment  will  thus  be  obtained,  which 
muff  be  pounded  and  walked  once  more.  The  fediment  of 
the  fir  ft  waffling  muff  be  treated  in  the  like  manner,  and  the 
procefs  is  repeated  until  the  whole  be  reduced  to  the  utmoft 
finenefs. 

The  gum,  fize,  or  foap,  deftined  to  give  the  crayon  the 
neceffary  degree  of  folidity,  muff  be  diffolved  feparately. 
Thefe  dilutions  muff  be  carefully  mixed  with  the  pounded 
reddle,  and  the  watery  particles  muff  be  evaporated  by  being 
expofed  to  the  fun  or  to  the  heat  of  a  gentle  fire,  taking  care 
to  turn  the  pafte  often  till  it  has  acquired  a  confidence  fome- 
what  harder  than  butter  :  the  crayons  are  then  to  be  formed 
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The  moulding  may  be  performed  two  ways  :  the  fir  ft  is, 
to  fpread  out  the  pafte  on  a  board,  in  which  are  cut  grooves 
rather  broader  at  the  top  and  round  at  bottom;  and  of 
any  length,  fize,  and  depth,  proportioned  to  the  intended 
fize  of  the  crayons.  The  fecond,  which  is  the  better  me¬ 
thod,  is  to  force  the  pafte  through  a  pipe  or  funnel  of  an  ori¬ 
fice  equal  to  the  iize  of  the  crayon.  The  pafte  thus  formed 
may  be  left  to  dry  {lowly  in  a  cool  place  under  the  {hade, 
in  order  to  prevent  cracks,  which  too  hafty  deficcation  might 
produce.  When  the  rods  are  dry,  they  are  to  be  cut  into 
pieces  of  the  defired  length  :  the  edges  muft  then  be  taken 
off ;  after  which  they  muft  receive  the  firft  cutting,  to  give 
them  a  blunt  point.  The  laft  operation  is  to  lcrape  them, 
in  order  to  take  off  the  hard  outward  coat  formed  on  the  fur- 
face  while  they  are  drying,  and  which  would  prevent  them 
from  making  any  marks.  It  may  be  neceflary  to  rub  a  final! 
portioTi  of  oil  into  the  grooves  of  the  wood,  that  the  pafte 
may  not  adhere  too  clofely  to  the  moulds. 

Gum  arabic  and  ifinglafs  are  the  two  fubftances  to  be 
preferred  for  mixing  with  the  powder.  It  will  be  fufficient 
to  diffolve  the  gum  and  foap  in  cold  water;  but  the  ifinglafs 
muft  firft  be  cut  into  fmall  pieces,  then  put  into  hot  water, 
and  diffolved  in  balneo  maria*.  Thefe  folutions  fhould  be 
well  diluted  with  water,  that  they  may  be  made  to  pafs 
through  a  hair  fieve  in  order  to  remove  any  foreign  particles. 
As  it  is  difficult  to  incorporate  the  pafte  with  the  ifinglafs, 
they  muft  both  be  heated  and  mixed  over  a  fire  with  a  heat 
equal  to  that  of  boiling  water.  The  pafte  muft  be  well  mixed 
before  it  is  moulded,  in  order  that  it  may  be  uniformly  in¬ 
corporated  with  the  folution,  and  that  there,  may  not  remain 
any  hard  lumps.  The  heft  way  would  be  to  beat  it  with  a 
peftle  or  mallet,  and  to  pound  it  again  for  fome  time  before 
it  is  put  into  the  moulds. 

No  foap  muft  be  employed  but  for  thofe  crayons  in  which 
sum  is  ufed.  In  all  the-  trials  I  have  made  with  ifinglafs  and 
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foap,  not  one  of  them  fucceeded :  and  it  muft  neceffarily 
be  fo ;  for,  the  excefs  of  alkali  in  the  foap,  operating  on 
the  gelatinous  matter,  deftroys  its  agglutinating  quality.  As 
the  crayons  for  which  foap  has  been  ufed  are  of  a  browner 
caft,  it  would  appear  that  this  combination  abftradts  the 
oxygen  from  a  part  of  the  red  oxyde  of  iron,  and  gives  it 
a  brown  tint  by  making  it  approach  the  (late  of  martial 
cethiops.  I  have  remarked,  that  all  the  paftes  prepared  with 
oxyde  of  iron,  even  when  pure  water  alone  is  ufed,  grow 
brown  on  the  exterior  furface  as  they  dry  :  this  takes  place 
in  a  more  fenfible  manner  when  they  are  expofed  to  the 
a&ion  of  the  fun ;  which  feems  to  arife  from  the  light  ab- 
ftrafting  a  portion  of  oxygen  from  the  oxyde  of  iron.  At 
fome  future  period  I  (hall  enter  into  a  farther  inquiry  refpetft- 
ing  the  chemical  properties  of  thefe  preparations ;  but  at  pre- 
fent  I  (hall  content  myfelf  with  pointing  out  the  proceffes 
which  have  conftantly  fucceeded  with  me,  and  in  fuch  a 
way  that  they  may  be  put  in  pra£tice  any  where  with  fuc- 
cefs. 

The  crayons  compofed  in  this  manner  have  every  good 
property  that  can  be  defired ;  they  do  not  coft  one  quarter 
the  common  price  :  but  it  muft  be  obferved,  that  their  com- 
pofition  requires  great  nicety  in  regard  to  the  quantity  of  the 
materials,  becaufe  the  lead  variation  occaftons  confiderable 
difference  in  the  quality  of  the  pafte.  Particular  care  muft 
alfo  be  taken  to  guard  againft  the  errors  that  may  arife  from 
the  wafte,  which  is  unavoidable  during  the  courfe  of  the  ope¬ 
ration.  The  beft  means  to  prevent  it  will  be,  to  fix  by  ex¬ 
periments  the  quantity  of  water  and  of  ingredients  which 
the  pounded  reddle  and  the  folutions  form  before  the  mix¬ 
tures  are  made.  By  means  of  the  following  tables,  which 
exhibit  the  quantity  of  ingredients  to  be  ufed  for  the  different 
kinds  of  crayons,  it  will  be  eafy  to  know  what  proportion  of 
gum,  ifinglafs,  or  foap,  muft  be  employed  for  a  determined 
quantity  of  reddle,  or  red  oxyde  of  iron. 
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Indication  of  the  Suhfances  to  he  ufed,  their  Quantities ,  and- 

what  they  will  produce, 

I.  Dry  reddle,,  or  red  oxyde  of  iron,  1  ounce ;  gum  arabic, 
dry,  18  grains. — Thefe  crayons  are  very  tender,  but  they 
may  be  employed  for  large  defigns.  As  they  are  the  kind 
in  which  the  lead:  gum  is  ufed,  they  have  not  fufficient  con¬ 
fidence  for  any  other  purpofe. 

' ;  II.  Reddle,  &c.  1  ounce;  gum  21  grains. — Strong  crayons, 
a  little  tender,  but  excellent  for  large  drawings. 

III.  Reddle  1  ounce,  gum  24  grains,  or  rather  25!-  grains, 
‘—Soft  and  folid  crayons  :  they  are  the  bed  that  can  be  em¬ 
ployed  for  common  ufe. 

IV.  Reddle  1  ounce,  gum  27  grains. — Crayons  rather 
firm,  but  not  hard ;  ufeful  for  drawings  that  require  delicacy. 

V.  Reddle  1  ounce,  gum  30  grains. — Very  firm  crayons* 
proper  for  drawings  in  which  every  droke  is  intended  to  be 
given. 

VI.  Reddle  1  ounce,  gum  33  grains.— Very  hard  crayons, 
which  cannot  be  ufed  without  fome  force.  The  larged  quan¬ 
tity  of  gum  that  can  be  employed  is  ufed  in  their  compofi- 
tion  :  with  more  they  would  be  ufelefs. 

VII.  Reddle  1  ounce,  gum  22  grains,  white  hard  foap30 
grains. — Thefe  crayons  have  a  little  browner  cad  than  the 
former ;  they  are  of  a  very  good  confidence,  and  can  be  eafily 
cut.  All  crayons,  however,  in  the  compofition  of  which  foap 
is  employed,  are  attended  with  this  fault,  that  the  drokes  they 
make  have  a  diining  appearance  if  the  touches  are  repeated 
a  little  too  drongly.  No  other  experiment  with  foap  fuc- 
ceeded.  Thefe  crayons  have  a  perfect  refemblance  to  thofe 
made  by  Defmarets. 

VIII.  Reddle  1  ounce,  ifitiglafs  36  grains. — Crayons  of 
a  brilliant  colour,  and  excellent  for  ufe.  If  lefs  ifinglafs  is 
employed  they  become  brittle;  and  if  more,  they  are  too  hard. 
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To  have  a  barometer  compofed  of  feveral  parts  which 
could  be  eafily  put  together,  and  which  {hou)d  correct  itfelf 
at  each  obfervation  like  an  aftronomical  ifVArument,  were 
the  reafons  which  induced  M.  Humbolt  to  devife  the  pre- 
fent  conftru£lion.  Tralles,  the  learned  aftronomer  of  Berne, 
has  judicioufly  obferved,  that  all  barometers  are  liable  to  be 
Broken  when  the  tube  is  fixed  to  the  feale  which  belongs  to 
it.  In  Humbolt’s  barometer  the  tube  is  diftinct  from  the 
feale ;  and  when  the  tube  breaks,  its  place  can  be  fupplied 
by  another  even  on  the  top  of  a  mountain.  The  tube,  the 
lower  part  of  which  is  reprefented  by  dbc  (fig.  i*  pi.  VII.)  is 
cemented  into  an  iron  one  be,  two  inches  long,  terminating 
in  a  nut  c,  which  receives  a  ferew  to  the  depth  of  lines  ; 
the  end  of  the  ferew  is  fquare.  When  the  tube  is  filled  with 
mercury,  and  ferewed  dole,  it  is  put  into  a  tube  of  copper 
lined  with  flannel,  and  covered  on  the  outfide  with  leather. 
This  cafe  may  be  carried  as  a  cane ;  the  head  d  of  the  ferew 
being;  kept,  as  far  as  poffible,  in  a  vertical  pofition.  If  the 
entrance  of  air  be  apprehended,  it  will  lodge  itielf  under  d , 
In  that  cafe  turn  the  ferew  and  pour  a  drop  of  mercury  upon 
it  before  it  is  {hut.  The  whole  tube  may  be  examined  to 
fee  that  the  mercury  is  not  feparated  by  air  bubbles ;  an  ad¬ 
vantage  wanting:  in  the  Engdiflr  barometers,  in  which  the 
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tubes  are  half  concealed.  The  mahogany  pillar  egf  (fig.  2.) 
contains  the  mercury,  to  he  poured  into  it  after  it  has  been 
ferewed  into  its  hand  gh  (fig.  3.),  fupported  by  three  feet 
_  that  fold  over  each  other.  The  interior  part  of  the  column 
forms  a  hollow  parallelopipedon,  the  fquare  aperture  of 
which  is  exa&ly  equal  in  iize  to  the  fquare  of  the  ferew  cd . 
In  pufhing  the  tube  lima  (fig.  4.)  into  this  aperture  until 
cd  be  above  the  level  of  the  mercury",  you  turn  the  tube  to 
the  right,  by  laying  hold  of  it  with  one  hand  between  Im . 
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As  the  fquare  cd  cannot  then  turn,  being  held  faft  in  the  pillar, 
the  fcrew  is  loofened,  cd  finks  down  floating  on  the  mer¬ 
cury,  and  the  atmofpheric  air  has  free  communication  with 
the  mercury  in  the  tube.  The  Torricellian  vacuum  is  formed 
under  k ,  and  themafsof  mercury  in  the  column  is  increafed. 
The  fcale  no  (fig. 4.)  is  attached  to  a  wooden  rod  71  op , 
formed  of  two  pieces  of  timber  of  a  different  kind,  and 
fcrewed  at  p  and  q  to  the  mahogany  pillar.  Turn  the 
three  fcrews  rrr  until  the  vertical  pofition  of  the  inftrument 
is  announced  by  the  plummet  s.  If  you  fix  the  fcale  to  the 
tube  ka,  by  fcrewing  clofe  the  fcrews  l  and  m,  there  will  be 
too  much  mercury  in  the  pillar.  The  point  0  of  the  baro¬ 
meter  is  placed  in  the  aperture  of  the  cock  s ,  and  you  will 
have  a  cowjlarit  level  by  opening  that  cock  and  fuffering  the 
mercury,  which  you  mud  collect  in  a  fmali  vafe,  to  flow 
down.  In  order  that  the  ivory  cock  s  may  not  open  of  itfelf, 
there  is,  at  t,  a  fork  which  by  a  fcrew  can  be  fixed  in  each 
pofition  to  prevent  it.  When  the  obfervation  is  made,  you 
place  in  g  e  a  fmali  cufhion,  or  covering,  held  by  two  fcrews 
vv,  which  prevent  the  efcape  of  the  mercury  while  you  are 
walking;  or  you  difmount  the  inftrument  by  again  pufhing  the 
tube  him  (unfcrewed  at  m  and  /)  to  the  bottom  of  the  pillar 
f  where  you  turn  the  fquare  cd.  The  Torricellian  vacuum 
is  bv  thcfe  means  filled,  and  you  turn  the  tube  to  the  left* 
holding  it  with  your  hand  between  l  and  m  until  you  ob- 
ferve  that  cd  has  caught,  and  that  the  aperture  of  the  tube 
is  clofed.  You  then  draw  out  the  tube  with  cd  well  fhut 
in  order  to  inclofe  it  in  its  cafe.  There  is  a  lofs  of  a  few 
drops  of  mercury  which  adhere  to  the  iron.  One  of  thefe 
inftruments,  conftru&ed  two  years  ago,  has  remained  un¬ 
hurt  during  a  great  many  journies  over  the  moft  rugged 
roads  and  the  fteepeft  mountains.  More  time  is  required  to 
make  an  obfervation  with  it  than  with  a  common  barome¬ 
ter;  but  it  is  the  only  one  perhaps  which  could  with  cer¬ 
tainty  be  ufed,  were  it  to  become  deranged  even  in  the  deferts 
of  Thibet. 
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Thefe  inflruments  are  now  made  at  Berlin,  Weimar, 
Drefden,  Vienna,  and  Paris.  On  coming  from  a  cold  to  a 
very  warm  temperature  the  ferew  cd  mud  be  loofed  before 
you  approach  the  fire.  This  inflrument  has  an  advantage 
bv  which  it  is  diftinguifhe'd  from  all  others:  it  is  the  only 
one  in  which  the  fize  of  the  Torricellian  vacuum  depends  on 
the  obferver :  the  height  of  the  mercury  remains  the  fame 
to  whatever  depth  it  be  plunged  in  the  mercury,  provided 
you  take  care  each  time  to  adjufl  the  level  by  the  cock. 
Mufcati  has  proved,  that  the  barometric  height  is  affedted 
by  the  fize  of  the  vacuum  on  account  of  the  attraction  of  the 
glafs  in  k}  and  becaufe  the  minimum  of  air  which  the  va¬ 
cuum  contains  is  more  or  lets  dilated.  In  HumbolPs  ba¬ 
rometer,  the  fame  Torricellian  vacuum  exifls  on  the  tops  of 
the  mountains  as  in  the  valleys. 

The  different  pieces  of  which  this  infirument  confifls  are 
contained  in  one  cylinder,  which  may  be  carried  on  the 
thoulder  like  a  fuzee.  Several  tubes  may  be  contained  alfo 
in  a  walking-flick.  Having  for  two  years  meafured  the 
freight  of  different  mountains  with  Ifumbolt’s  barometer, 
and  other's  confiruebed  on  the  old  principles,  no  fenfible 
differences  .were  obferved,  though  this  operation,  for  various 
reafons  explained  by  Tremblay,  is  f  ill  very  far  from  perfec¬ 
tion. 
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kJOME  new  fadls,  lately  difeovered,  feem  to  drew  that  the 
immediate  caufe  which  excites  the  eledlric  fluid,  and  puts  it 
in  motion,  whether  it  be,  an  attradlive  or  a  repulfive  power,  A 
to  be  aferibed  much  rather  to  the  mutual  contadl  of  two  dif¬ 
ferent  metals, .  than  to  their  contadl  with  moifl  conductors. 
But,  though  it  cannot  be  denied  that  in  the  latter  cafe  there 
exiils  an  adtion,  it  is  proved  that  it  exerts  itfelf  in  a  far  more 

*  Seepage  59  and  163. 
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Confiderable  degree  when  the  two  metals  mutually  touch  each 
other.  There  arifes  by  the  mutual  contact,  for  example,,  of 
diver  ancl  tin,  an  adtion  or  power  by  which  the  former  com¬ 
municates  the  eledtric  fluid,  and  the  latter  receives  it ;  or  the 
lilver  fufFers  it  to  efcape,  and  the  tin  attracts  it.  This  pro¬ 
duces,  when  the  circle  is  rendered  complete  by  moift 
conductors,  a  dream,  or  continual  circulation  of  the  fluid. 
When  the  circle  is  complete,  there  is  an  accumulation  in  the 
tin  at  the  expence  of  the  lilver;  which  indeed  is  very  fmall, 
and  far  under  the  point  neceffary  to  enable  it  to  announce 
itfelf  by  the  mod  delicate  electrometer.  I  have  however 
been  able,  by  the  aili dance  of  my  condenfer,  condrudted  on 
a  new  plan,  and  dill  better  by  Nicholforfis  Doubler,  to  render 
it  very  perceptible  :  I  Idall  here  communicate  the  reful t  ob¬ 
tained  by  my  experiments,  which  I  made  fame  time  ago  with 
great  fatisfadtion. 

Ex  per.  I.  The  three  plates  of  the  doubler  are  of  brad. 
I  took  two  drong  wires,  orte  of  diver  and  the  other  of  tin, 
and  brought  the  former  into  contadt  with  the  moveable, 
plate,  and  the  other  with  one  of  the  fixed  plates;  while  they 
both  reded  on  the  table,  or,  what  is  better,  on  maid  pade- 
board,  or  any  other  moid  condudtor,  fo  as  to  be  in  commu¬ 
nication  by  the  intervention  of  one  or  more  Conductors  of 
the  fecond  clafs.  I  differed  the  apparatus  to  remain  foiiie 
hours  in  this  date,  then  removed  the  two  wires,  and  put  the 
machine  in  motion.  After  20,  30,  or  40  revolutions,  (or 
more  when  the  atmofphere  was  not  dry,  or  the  infulation 
imperfedt,)  I  brought  one  of  my  draw  eledrrometers  into 
contact  with  the  moveable  plate,  and  obferved  indications  of 
pofitive  eledtricity  (  f  E)  which  arofe  to  4,  <5, 10  degrees,  and 
more.  If  I  differed  it  to  touch  the  fixed  plates,  I  had  the 
correfponding  indications-  of  the  oppofite  kind  of  eledtricity 

(-E). 

The  filver,  therefore,  poured  the  eladic  duid  into  the  brafs 
plate  when  it  had  been  fome  time  in  contadt  with  it ;  and 
the  tin  attradted  it  from  the  other  plate,  which  was  alfo  of 
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brafs,  while  in  contact  with  it.  This  was  confirmed  by  the, 
fol]owingsexperiment,  which  is  a  real  exp erimen turn  crucis. 

II.  I  reverfed  the  experiment,  fo  that  the  filver  was  in 
cpntaCE  with  one  of  the  fixed  plates,  and  the  tin  with  the 
moveable  one.  The  electricity  which  I  obtained  from  the 
latter,  after  the  apparatus  had  remained  a  fuffipient  time  in 
that  pofition,  was  negative  (— E) ;  while  that  of  the  fixed 
plate  .was  pofitive  (-}  E). 

III.  I  applied  only  the  tin  wire  to  the  moveable  plate,  and 
infulated  the  two  fixed  ‘ones,  or  brought  them  into  com¬ 
munication  with  the  table  or  any  other  moift  conductors 
with  which  the  tin  wire  wTas  in  eontaCt.  This  fimple  contaCl 
of  the  tin  with  the  hrafs,  of  which  the  moveable  plate  con- 
fifts,  is  fufficient  to  excite  in,  it  a  very  final!  degree  of  nega¬ 
tive  eleclricity;  only  a  longer  time  is  required. 

Thofe  acquainted  with  the  aCtion  of  eleCtric  atmofpheres, 
and  the  confiruCtion  of  the  doubler,  will  need  no  farther 
explanation  to  enable  them  to  comprehend  the  mode  of  ac¬ 
tion  of  this  very  ingenious  iiiftmment ;  how  the  eleCtricity, 
once  obtained  from  the  moveable  plate,  mult  occafion  an 
oppofite  kind  in  the  fixed  plates,  and  vice  verfa how  the 
oppofite  kinds  of  eleCtricity  are  increafed  by  each  revolution 
of  the  machine,  &c.  In  the  prefent  experiment,  therefore, 
when  the  moveable  plate  is  —  E,  the  fixed  plate  pft  be  -f-E. 

III.  This  is  the  reverie  of  the  former.  The  piece  of  tin 
was  applied  to  one  ot  the  fixed  plates,  and  the  moveable  one 
was  infulated  from  all  metallic  eontaCt.  The  refill t  was  now 
reverfed ;  that  is,  the  fixed  plates  were  eleCtrified  negatively, 
and  the  moveable  one  had  pofitive  eleCtricity. 

All  thefe  experiments  fucceed  much  better,,  and  in  a  (barter 
time,  if,  during  the  mutual  eontaCt  of  the  different  metals, 
the  moveable  plate  be  oppofite  to  either  of  the  other  twTo  that 
are  fixed  ;  but  (till  better  when  a  piece  of  thick  paper,  fuch 
as  a  card,  not  moift,  -and  of  a  thicknefs  equal  to  the  inter¬ 
mediate  fpace,  is  placed  between  the  two  plates  that  (land 
oppofite  to  each  other.  It  is  of  advantage  to  leave  the  card 
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iomt  time  in  its  place,  and  not  to  remove  it  till  the  moment 
when  the  metals  in  contact  are  removed  and  the  machine 
put  in  motion.  To  render  the  infulation  complete,  and' 
make  the  contact  of  the  metals  immediate,  without  the  lead; 
moiflure,  which  would  be  highly  prejudicial,  it  will  be  pro¬ 
per  to  place  the  apparatus  in  the  fun.  Half  an  hour,  and 
often  lefs,  will  then  be  fufficient  to  obtain  the  required 
elearicity,  &c. ;  whereas,  in  other  cafes,  feveral  hours  are 
neceflary  before  the  defired  refult  can  be  obtained.  A  re- 
prefentation  of  this  experiment  is  exhibited  by  fig.  21,  22, 
23  and  24,  (Plate  I.)  LLL  (fig.  21  and  22)  are  the  three 
brafs  plates  of  the  doubler;  A  the  piece  of  filver  which  is 
in  contact  with  one  of  thefe  plates  ;  E  the  piece  of  tin 
applied  to  the  other  plate,  which  is  oppofite  to  the  former; 
a  a  the  moift  conductor,  or  chain  of  moift  conductors 
which  form  a  communication  with  the  pieces  of  metal. 
When  the  filver,  as  in  fig.  31,  is  in  contact  with  the  ante¬ 
rior  moveable  plate,  it  gives  up  to  it  a  little  of  the  electric 
fluid,  and  the  latter  accumulates  as  much  of  it  as  poffible ; 
confequently  the  electricity  of  the  plate  becomes  pofitive,  as 
the  fign  +  of  the  plate  {hews :  whereas  the  tin  attracts  the 
dearie  fluid  from  the  correfponding  fixed  plate,  which  by 
thefe  means  has  negative  electricity,  as  the  fign  (  )  of  the 

plate  indicates ;  and  it  even  communicates  this  elearicity  to 
the  other  fixed  plate,  which  therefore  has  the  fign  (  ~ )  alfo. 

In  fig.  22,  every  thing  is  reverfed  :  the  moveable  plate  is 
negatively  elearified  (  -  E),  while  the  two  fixed  plates  be¬ 
come  pofitive  (+  E). 

Laftly,  in  the  23d  and  24th  figure,  it  is  feen,  that  the  tin 
abftraas  the  ele&ric  fluid  from  the  brafs  plate  with  which 
it  is  in  contaa.  This  plate  is  therefore  negatively  eleari¬ 
fied,  or  has  —  E ;  and  by  the  aaion  of  its  atmofphere  occa- 
fions  pofitive  elearicity  (+  E)  in  the  other  plate  handing 
oppofite,  which  is  in  communication,  either  with  the  third 
plate,  as  fig.  23,  or,  what  is  hill  better,  with  other  con- 
Tudors,  as  fig.  24,  Thefe  oppofite  ele&ricities  increafe  af-‘ 
:  X  ^  terwards 
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terwands  \vith  each  revolution  of  the  machine  ;  the  aCtion  of 
which,  according  to  the  theory  of  eleCtric  atmofpheres,  pro-* 
duces  this  effeCl  to  the  degree  mentioned,  and  juftifies  the 
appellation  of  doubler  of  eleCtricity,  which  has  been  given  to 
this  inftrument, 

I  now  come  to  the  experiments,  which  {how  that  we  are  to 
feek  for  the  caufe  which  calls  forth  the  aCtion  of  the  eleCfcrio 
fluid  ;  which  excites  it,  of  whatever  kind  it  be  ;  determines 
its  tranfition,  &c,  much  rather  in  the.  mutual  contact  of  the 
metals,  than  in  the  contaCt  of  the  moift  conductors  with 
thyfe  metals.  Though,  according  to  every  circumftance, 
we  muff  admit  fome  aCtion  of  this  kind  in  the  latter  contact, 
it  cannot  be  denied  that  the  former  is  certainly  the  moil  ef¬ 
fectual.  At  prefent  I  {hall  only  mention  the  two  following 
experiments,  which  I  contrived  in  fuch  a  manner  that  they 
may  ferve  to  explain  a  queftion  of  this  kind. 

V.  I  left  the  two  fixed  plates  of  brafs  without  making  any 
alteration;  took  off  the  third  moveable  plate,  and  fupplied  its 
place  by  one  of  tin ;  and  arranged  the  machine  in  fuch  a 
manner  that  the  latter  flood  oppofite  to  one  of  the  other 
two  plates.  I  then  applied  to  this  tin  plate  a  bit  of  brafs, 
and  to  the  oppofite  fixed  plate  of  brafs  a  piece  of  tin.  Aff 
ter  a  convenient  time,  (for  example  an  hour,  when  the  wea* 
ther  was  perfectly  dry,)  I  took  away  the  two  pieces  of  men¬ 
tal,  or  only  that  of  brafs,  and  made  the  moveable  plate  of 
tin,  which  was  in  contaCl  with  the  piece  of  brafs,  to  revolve 
about  thirty  times.  It  then  gave  me  very  perceptible  marks 
of  pofitive  eleCfricity. 

VI.  I  reverfed  the  former  experiment,  and  made  the  piece 
pf  brafs  touch  the  brafs  plate,  and  the  piece  of  tin  the  plate  of 
the  fame  metal.  I,  however,  obtained  nothing,  or  almoft  no¬ 
thing  ;  even  when  the  apparatus  was  left  a  much  longer 
time  jn  that  {ituatjon,  and  when  the  machine  had  made 
twice  or  three  tirqes  as  many  revolutions. 

Thefe  two  experiments  are  represented  by  fig.  25  and  26  r 
wJt«re  L  is  the  piece  of  brafs;  E  that  of  tin;  and  a  a  the 
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moift  conductors  which  conned  the  two  different  pieces  of 
metal. 

In  the  arrangement  of  fig.  %6,  the  fame  contaCl  of  differ¬ 
ent  metals,  viz.  brafs  on  the  one  fide,  and  tin  on  the  other, 
with  the  fame  kind  of  moifl  conductor,  takes  place,  as  well 
as  in  the  preceding  experiment  of  fig.  25*  The  addition  of 
the  eledfric  fluid  in  the  one,  and  the  abflraCtion  of  it  in  the 
other,  ought  therefore  equally  to  take  place,  though  in  an  in¬ 
verted  order,  when  the  afition  on  the  fluid  calls  iorth  the 
moving  power,  by  this  contaSl  of  the  two  metals  L,  E,  with 
the  moiff  conductor  between  them  ;  and  yet  this  is  not  the 
cafe,  as  no  figns  of  electricity  are  obtained  even  after  a  long 
time,  and  when  the  machine  has  been  caufed  to  make  twice 
or  three  times  as  many  revolutions.  The  condition  efifen- 
tially  necefiary  to  obtain  electricity  is,  that  the  different  me¬ 
tals  muff;  be  in  contact  with  each  other,  which  is  the  cafe  in 
fig.  25,  but  not  in  fig.  26. 

When  the  machine  has  been  repeatedly  turned,  fome- 
thing  may  be  obtained.  This  arifes  either  from  fome  final! 
remains  of  old  electricity,  which  could  not  be  de  fir  eyed  or 
diflipated  in  the  time  duringw  hich  the  arrangement  of  fig.  26 
was  continued ;  or  even  from  frefh  electricity,  which  the 
moveable  plate  may  have  obtained  from  the  atmofphere  or 
vapours  during  the  pretty  confiderable  time  of  the  machine 
being  in  a  ftate  of  revolution  ;  or  fome  accidental  difference, 
either  between  the  two  tin  or  the  two  brafs  pieces,  may  be 
the  caufe  of  fome  adtion  on  the  dearie  fluid,  or  of  fome  de¬ 
rangement  in  regard  to  the  equilibrium.  In  the  laft  place, 
the  contaa  of  the  moifl:  conduaor  with  the  tin  on  the  one 
fide,  or  with  the  brafs  on  the  other,  may  have  a  different 
aaion,  which,  in  my  opinion,  muff:  be  very  fmall,  but  yet  is 
uot  entirely  without  effea. 

As  it  is  now  proved  that,  according  to  the  arrangement 
of  the  fixth  experiment,  nothing,  or  almoft  nothing,  is  ob¬ 
tained  by  40,  60,  and  even  80  revolutions  of  the  doubler, 
-while  a  great  deal  is  obtained  by  that  of  the  fifth  with  20 
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or  30,  we  muft  therefore  conclude  that  the  contact  of  two 
metals  of  a  different  kind  with  moift  conductors,,  without 
the  mutual  corrtaCt  of  thefe  metals  themfelves,  (which  is 
wanting  in  the  fixth  experiment,  where  brafs  is  in  contaCl 
with  brafs,  and  tin  with  tin,)  produces  nothing  or  almoft 
npthing ;  and  that,  on  the  contrary,  the  mutual  contact  of 
the  two  metals  of  a  different  kind,  which  takes  place  in 
the  fifth  experiment,  produces  the  whole,  or  almoft  the 
whole,  effeCt, 


XVII.  j!  Statement  of  the  Trogrefs  in  the  Vaccine  Inocula¬ 
tion  3  and  Experiments  to  determine  fonie  important  Fads 
belonging  to  the  Vaccine  Difeafe,  By  George  Pear¬ 
son,  M.P.  F.R.S.  Phyfician  to  St,  George's  Hofpital ,  &c. 

The  collection  of  teftimonies  which  I  publifhed,  in  No¬ 
vember  laft,  in  my  Inquiry  concerning  the  Hiflory  of  the  Cow- 
pox  ;  and  the  Circular  Letter,  which  1  iffued  in  March, 
Rating  the  progrefs  of  the  Vaccine  Inoculation ,  and  contain¬ 
ing  thread  impregnated  with  matter ,  have  procured  me  much 
information.  In  particular,  through  the  recommendation  of 
the  Surgeon- general,  Thomas  KeaJe,  Efq.  the  new  praCtice 
has  been  introduced  into  the  army;  of  which  a  valuable  re¬ 
port  has  been  already  communicated,  1  have  f>een  alfo  fo 
fortunate  as  to  obtain  permiffion  to  praCtife  the  new  Inocula¬ 
tion  in  certain  fituations  where  great  numbers  would  have 
been  inoculated  for  the  fmall-pox,  The  cafes  from  thefe 
fources,  and  a  pretty  large  flock  from  private  praCtice,  form 
a  valuable  body  of  evidence,  by  means  of  which  the  profef- 
fional  public  will  be  enabled  to  eftimate  (I  do  not  fay  pre- 
eifely)  the  value  of  the  new  pradice  ;  and  alfo  anfwer  many 
of  the  queries,  and  fupply  fome  of  the  deficient  parts  of  the 
hiftory  of  the  vaccine  difeafe,  which  were  ftated  in  the  In¬ 
quiry  above  mentioned.  Rut  fuch  are  my  occupations  at 
prefent,  and  in  all  likelihood  fuch  they  will  be  for  a  confi- 
derable  time,  that  I  cannot  at  this  time  arrange,  for  the  ufe  of 
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tbe  public,  the  valuable  materials  tranfmitted  to  me.  It 
will,  however,  perhaps  be  not  without  utility  at  this  time 
firft  to  date  a  few  creneral  refults  from  the  vaccine  inocula- 

*  O 

lion  ;  and  fecondly,  to  relate  fome  trials ,  from  which  I  ap¬ 
prehend  conclufions  can  warrantably  be  drawn  to  promote 
the  inveftigation  now  going  forward. 

Not  much- more  than  fix  months  have  elapfed  fince  the 
opportunity  was  afforded,  by  the  breaking  out  of  the  vaccine 
difeafe  in  two  principal  milch  farms  near  London,  of  obtain¬ 
ing  matter  for  propagating  the  fame  difeafe  among  human 
creatures.  The  new  inoculation  was  immediately  introduced 
in  London,  and  foon  afterwards  in  the  neighbourhood,  as 
well  as  in  many  provincial  fituations.  It  is  with  fincere 
fatisfa£lion  that  we  can  now  reckon,  at  the  feweft,  2000  per- 
fons  who  have  paffed  through  the  cow-pox  by  inoculation. 
But  in*  this  number  I  include  the  very  large  proportion  fur- 
nifhed  by  him  who,  fo  beneficially  to  the  public,  and  ho¬ 
nourably  to  himfelf,  pofTefTes  the  office  of  phyfician  to  the 
Small-pox  Hofpital.  From  the  above  experience  we  receive, 
as  I  expected,  important  information. 

1.  Of  the  above  number  it  appears  that  one  patient  died ; 
(Woodville’s  Reports,  p.  151.)  and  to  avoid  controverfy, 
let  us  allow  that  the  death  was  occafioned  folely  by  the  ino¬ 
culation.  Now,  according  to  the  jufteft  calculation  I  have 
been  able  to  make,  as  in  the  inoculated  fmall-pox  one  in 
£00  *  dies  from  the  difeafe,  it  is  evident,  in  the  prefent  date 

of 


f  I  am  fully  aware  that  fo  great  a  proportion  as  one  in  200  will  not  be 
allowed  by  many  praftitioners.  And  to  perfons  who  have  been  told,  and 
beljeve,  that  inoculation  for  th^ fmall-pox  “  fcarcely  ever  does  any  harm 
— that  certain  pradtitioners  have  inoculated  many  thouiands  without  lofing 
a  patient — “that  others  have  told  their  friends  “  they  never  had  a  fatal  ino¬ 
culated  cafe  in  their  whole  lives’'—*!  fay  to  fuch  perfons,  no  advantage,  or* 
the  fcore  of  faving  life,  will  be  allowed  from  the  cow-pox.  But  1  have 
converfed  with  many  candid  and  experienced  practitioners,  and  they  are 
well  latisfied  that  I  am  warranted  in  the  above  ftatement  of  deaths  in  the 
inoculated  variola.  I  beg  leave  to  fay  farther,  that  I  believe  more  per- 
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cf  the  practice,  that  the  proportion  of  fatal  cafes  in  the  ino¬ 
culated  fmall-pox,  to  the  inoculated  cow-pox,  is  as  io  to  i. 

%,  The  conftitutional  affection,  or  fever,  which  occurs  in 
the  cow-pox  about  the  9th  day  after  inoculation,  is  much 
more  confiderable  in  many  cafes  than  was  apprehended  from 
the  fir  ft  account  by  Dr.  Jenner,  although  in  a  great  propor¬ 
tion  of  cafes  it  is  extremely  flight,  and  in  many  cannot  be 
obferved  at  all.  But  1  muft  correct  my  ftatement  in  March 
laft,  in  which  I  faid,  “  Although  the  extreme  cafes  of  the 
fevere  kind,  which  ordinarily  occur  in  the  fame  number  of 
cafes  in  the  inoculated  fmall-pox,  did  net  occur  in  the  new 
practice,  and  although  many  of  the  patients  were  even,  more 
Sightly  disordered  conftitutionally,  yet  the  whole  amount  of 
the  conftitutional  illnefs  feemed  to  be  as  o-reatas  in  the  fame 
number  of  patients  in  the  inoculated  fmall-pox.”  Since  that 
report,  or  at  leaft  for  the  laft  four  months,  as  far  as  I  have  ob¬ 
served  and  been  able  to  learn  from  others,  the  whole  amount 
of  the  conftitutional  illnefs  was  not  one  half  of  the  whole 
amount  in  an  equal  number  of  patients  inoculated  for  the 
fmall-pox.  Now,  whether  the  greater  mildnefs  of  thedifeafe 
depended  on  the  different  ft, ate  of  the  human  conftitution  in 
the  fummer  from  that  of  winter,  as  feems  to  me  moft  pro¬ 
bable  *  or  that  it  depended  on  the  difference  in  tire  ftate  of 
the  vaccine  matter,  muft  be  determined  by  future  experience 

l 

in  the  fame  feafons. 

3.  The  moft  remarkable  difference  in  the  pra&ice  of  the 
laft  winter,  and  prefent  fummer,  has  been  with  regard  to  the 
eruptions  which  fo  often  occurred,  efpecially  in  the  Small¬ 
pox  Hofpitalj  which  eruptions,  in  many  inftances,  could  not 

fans  in  proportion  have  died  of  the  inoculated  fmall-pox  within  a  few 
years,  than  died  in  the  fame  time  20  years  ago.  And  this  may  be  account¬ 
ed  for  from  the  unwarrantable  affertions  of  many  inoculators,  from  whom 
a  great  part  of  the  public  have  imbibed  the  opinion,  that  the  inoculated 
fmall-pox  was|not  attended  with  any  danger;  hence  the  practice  is  often 
trnfted  in  the  hands  of  perfons  not  fufficiently  acquainted  with  the  treat¬ 
ment  fit  for  different  Hates  of  the  human  copilitmion* 
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be  diftinguifhed  from  thofe  of  thefmall-pox,  and  which  were 
wholly  unexpected  from  the  original  defcription  by  Dr.  Jcn- 
nex.  No  .explanation  hitherto  given  con  lifts  with  the  ob¬ 
servations  relative  to  thefe  eruptive  cafes ;  but  the  faCts  are 
as  Dr.  Woodville  hates  (Med.  Mag.),  that  they  have  oc¬ 
curred  much  lefs  frequently  this  funimer  than  in  the  fpring 
and  winter  preceding.  In  my  private  practice,  not  a  fingle 
cafe  with  eruptions  refembling  the  fmall-pox  has  occurred 
thefe  laft  four  months,  and  but  a  fmall  proportion  with  any 
eruptions  of  other'  kinds.  From  my  corr^fpondents  I  have 
not  had  a  fingle  cafe  of  eruptions  like  the  variolous  fince  that 
of  Dr.  Redfearne’s  of  Lynn ;  not  one  of  this  fort  in,  Mr.  KeJ- 
fon’s,  of  Seven  Oaks,  report  of  about  too  patients  ;  not  one 
in  Dr.  Mitchell’s,  of  Chatham,  of  about  50  patients  ;  not 
one  in  the  report  of  near  100  patients  from  Dr,  Harrifon  of 
JHorncaftle,  communicated  to  the  Rt.  Hon.  Sir  Jofepli 
Banks  ;  and,  in  fhort,  not  one  cafe  with  thefe  eruptions  ap¬ 
pears  in  the  accounts  from  my  other  corrcfpondents, 

4.  The  arms  have  manifefted,  in  many  inftances,  a  much 
more  extenfively  fpreading  red  areola  around  the  inoculated 
part  than  is  ufual  in  the  fmall-pox  ;  which  rednefs  fome- 
times  extended  over  the  greater  part  of  the  whole  arm.  Thi# 
appearance  is  very  alarming  to  both  the  patient  and  the  in¬ 
experienced  practitioner  ;  but  no  danger  feems  to  be  attend¬ 
ant  on  fueh  a  hate  of  the  parts,  for  it  difappears  in  at  mo& 
two  or  three  days,  by  no  means  gives  pain  in  proportion  to 
its  appearance,  and,  in  the  cafes  I  have  feen,  affeCts  the 
conflitution  very  little.  I  would  rather  call  this  fpreading 
rednefs  of  the  fkin  erythema  than  eryfipelas.  As  to  phage¬ 
denic  ulcers,  as  they  have  been  called,  enfuing  from  the 
inoculated  part,  many  fore  arms  have  been  produced ;  but 
nine  out  of  ten  were  oceafioned,  or  at  leaft  much  aggravated, 
by  the  tightnefs  of  the  clothes ;  by  allowing  the  linen  to  hick 
to  the  fore;  by  Scratching  the  puftule;  and  fometimes  by  emol- 
Iieat  poultices.  The  experience  we  have  had,  then,  fince  Ja¬ 
nuary  laft,  in  London  and  in  the  country,  does  not  agree  ex- 
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adly  with  Dr.  Jenner’s  account  concerning  the  date  of  the 
arms  :  he  thinks  fome  new  applications  of  a  caudic  nature 
neceifary,  in  many  cafes,  to  prevent  fecondary  fymptoms  from 
the  fores;  but  in  Dr.  Woodville’s  Report,  p.  r55,  my  eor- 
refpondents,  and  my  own  practice,  there  has  not  been  found 
any  want  of  applications  for  fuch  a  purpofe. 

5.  Concerning  the  important  point  of  the  certainty  of 
the  adion  of  the  cow-pox  on  the  human  conditution  in 
producing  unfufceptibility  of  taking  fubfequently  the  fmall- 
pox;  I  can  only  at  prefent  lay,  that  I  have  inoculated  many 
fcores  with  final! -pox  matter  after  the  vaccine  difeafe,  and 
never  with  the  effed  of  exciting  the  fmall-pox.  But  I  have 
had  accounts  fent  to  me,  not  of  people  taking  the  fmall-pox 
after  the  inoculated  cow-pox,  but  of  thefe  taking  the  fmall- 
pox  after  the  cow-pox  in  the  cafual  way.  I  have,  indeed, 
been  defired  to  fee  even  fome  of  my  own  patients  who,  I 
was  acquainted,  had  taken  the  fmall-pox  after  the  cow-pox; 
but  thefe  cafes  turned  out  to  be  either  thole  in  which  the 
cow-pox  had  not  in  reality  preceded,  or  they  were  cafes  of 
merely  local  affedion  from  the  inoculated  fmall-pox.  With 
refped  to  the  fads  of  other  practitioners,  I  fhall  at  a  future 
time  make  fome  remarks  on  them,  to  render  their  accounts 
confident  with  thofe  of  Dr.  Jenner,  Dr.  Woodville,  and 
mine.  In  the  mean  time  I  will  not  allow  that  any  per- 
fon’s  evidence  is  on  this  point  much  to  be  depended  upon, 
unlefs  he  really  know  what  are  characters  of  the  cow-pox 
puflule,  and  what  are  thofe  of  the  variolous  and  fome  other 
common  eruptions. 

From  the  preceding  general  refults,  without  entering  into 
a  more  particular  account,  I  think  We  may  fafely  conclude, 
that  the  cow-pox  inoculation  is  attended  with  advantages  dif¬ 
fident  to  force  its  way  fpeedily  into  general  praCtice,  and  that’ 
of  courfe  it  will  fuperfedc  and  ultimately  extinguifh  the  fmall- 
pox:  but  this  conclufion  is  only  drawn  providonally,  viz.  that 
no  new  fads  fhall  arife  adverfe  to  the  experience  now  podeded; 

With  regard  to  the  fecond  objed  of  this  paper,  Dr.  Jen- 
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ner,  very  ufefully  to  human  fociety,  and  very  honourably  to 
himfelf,  firft  publ idled  fome  facts,  which  I  thought  it  my 
duty,  in  common  with  other  members  of  the  profeflion,  to 
inveftigate,  and  have  laid  before  the  public.  Among  thefe 
fads  the  4th  and  5th  were  averted  by  me  in  thefe  terms : 

IV.  A  perfon  having  been  afftded  with  the  fpecifc  fever 
and  local  difeafe  produced  by  the  cow-pox  poij bn ,  is  .  liable  to 
be  again  aff'eded ,  as  before ,  by  the  fame  poifonj  and  yet  fuel? 
perfon  is  not  J'ufceptible  of  the  Jmall-pox. 

V.  A  perfon  is  fufceplible  of  the  cow-pox  who  has  aniect u 
dently  been  affeded  with  the  J mall-pox . 

Neither  of  thefe  fadts  being  fupported  by  any  analogy,  a 
great  part  of  the  public  feemed  inclined  to  difbelieve  them ; 
and  not  only  inclined  to  difbelieve  thefe  fadfs,  but  the  credit 
of  the  others  was  for  obvious  reafons  thereby  weakened. 
It  may  be  feen  in  my  Inquiry ,  that  I  thought  the  aiTertions 
flood  in  need  of  confirmation,  which  I  was  not  only  unable 
to  procure,  but  contravening  evidence  was  obtained.  Some 
of  my  correfpondents  not  only  afierted  that  men  were  not 
affedfed  more  than  once,  but  that  the  fame  cows  had  not 
been  known  to  be  aflfedfed  more  than  once.  It  was  alio 
pofitively  afterted  by  fome,  that  ci  a  perion  is  not  liable  to 
the  infection  of  the  cow-pox  after  going  through  the  final  I - 
pox,  (p.  49,  Inquiry  :)  and  I  faw  perfons  pitted  with  the 
fmall-pox  who  had  been  much  expofed  to  the  cow-pox 
without  taking  it,.  {Ibid.  p.  50.)  Notwithstanding  my  con¬ 
fidence  in  Dr.  Jenner’s  evidence,  I  could  not  help  pointing 
out,  in  the  following  words,  what  1  apprehended  was  a  fource 
of  error  in  both  cafes.'  —  “  The  evidence  for  this  fadt  (viz* 
IV.),  to  my  apprehenfion,  only  proves  fatisfadforily  that  the 
local  afofedion  of  the  cow-pox  may  occur  in  the  fame  perfon 
more  than  once;  but  whether  the  peculiar  fever  alfo  occurs 
more  than  once  in  the  fame  perfon  from  the  cow-pox  poifon 
does  not  appear  certain,  and  mult  be  determined  by  future 
obfervations  made  with  a  particular  view  to  this  point/’ 
Farther :  I  was  fo  diflatisfied  that  I  wrote  to  Dr.  Jcnner  to 

anfwer 
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sinfwer  niy  query,  Whether,  in  the  inftances  of  the  cow-pci* 
occurring  more  than  once  in  the  fame  perfon,  it  was  certain 
that  the  fpecific  fever  was  prefent  more  than  once  ?  The 
Doctor  very  obligingly  anfwered  my  letter,  and  fays,  (fee 
Dr.  Jenner’s  Letter,  p.  99.  of  my  Inquiry ,)  u  You  may  be 
affured  that  a  perfon  may  be  repeatedly  affedted  both  locally 
and  generally  by  the  cow-pox ;  two  inftances  of  which  I 
have  adduced,  and  have  many  more  in  my  recolledtion.;? 
But  he  very  candidly  adds  :  “  Neverthelefs,  on  this  import¬ 
ant  point  I  have  fome  reafon  to  fufpedt>  that  my  difcvimina- 
tions  have  not  been,  till  lately,  fufficiently  nice.’’ 

With  refpedt  to  Fadt  V.  I  fa  id  in  my  Inquiry ,  p.  49  :  cc  It 
feems  fufficiently  authenticated  that  people  may  have  the 
cow-pox  after  they  have  had  the  fm  all -pox ;  but  it  will  re¬ 
quire  more  nice  attention  to  fatisfy  the  query.  Whether,  in 
fuch  cafes,  the  cow-pox  affedts  the  whole  eonftitution,  or  is 
only  a  local  affedtion  ?”  Subfequently  to  this  dhfervation  I 
find  Dr.  Jenner  himfelf,  from  a  theoretical  confederation, 
oilers  as  a  4 4  conjecture  what  experiment  mull:  finally  deter¬ 
mine  that  they  who  have  had  the  fm  all -pox  arc  not  after¬ 
wards  fufceptible  of  the  primary  adtionof  the  cow-pox  virus.** 
(Farther  Obfervations,  &c.  by  E.  Jenner,  M.D.  8cc.  p.  32.) 

I  fhall  now  relate  the  trials  I  have  inftkuted,  and  the  oV 
fervatlons  I  have  made,  to  obtain  deter  Tarnations  with  refpedl 
to  thefe  important  queftions  of  fadts. 

P rials  to  determine  whether  or  not  Per  fonts  are  fitjbeptihle  of 
having  the  Cow-pox  Pustule  and  Fever,  who  have 
undergone  the  SmalPpox. 

The  four  flrft-named  gentlemen  being  engaged  with  me 
in  profecuting  phyfical  inquiries,  were  defirous  to  experience, 
in  their  own  perfons,  the  effects -of  the  vaccine  poifon. 

1.  Mr.  Dangerfield  was  inoculated  in  one  arm  by  means 
of  a  pundture  with  a  lancet  ftained  with  frefh  but  dried  mat¬ 
ter,  rendered  fluid  by  fleam,  j  uft  before  it  was  inferted.  The 
other  arm  was  inoculated  with  thread  impregnated  with  vac ¬ 
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tine  matter  by  palling  it  through  the  (kin.  On  viewing  the 
arms  in  three  days  time,  that  with  the  thread  appeared  in- 
flamed,  Avowing  a  red  elevated  fmallfpot;  the  other  arm,  which 
had  been  punctured,  barely  (hewed  a  red  mark.  The  pun 6t ure 3 
had  fmarted  for  about  twenty-four  hours,  but  no  other  eftcdts 
were  produced.  Thefe  red  fpots  difappeared  in  a  few  days. 

In  three  weeks  further  the  inoculation  was  again  infti- 
tuted,  but  with  fluid  lymph  applied,  immediately  from  the 
puftuie  of  a  patient  prefent,  to  pundtures  in  each  arm.  More 
fmarting  and  more  inflammation  were  produced  by  this  in¬ 
oculation  than  by  the  former.  A  fmall  quantity  of  pus  was 
produced  in  the  little  red  fpots  from  the  punctures  in  about  fix 
or  feven  days,  but  no  diforder  arofe  in  the  whole  conftitutlon. 

Mr.  Danger  field  was  next  inoculated  in  one  arm  wills 
variolous  matter.  In  the  evening  of  the  dayr  of  inoculation 
inflammation  appeared,  which  increased  to  a  greater  degree 
and  extent  than  from  the  vaccine  inoculations.  A  final! 
phlegmonic  tumor  in  the  part  inoculated  with  variolous 
matter  continued  for  a  fortnight,  during  which  time  it 
fuppurated,  and  the  pus  from  it  did  not  heal  in  lefs  than 
three  weeks  further.  There  was  no  conftitutional  affedlkm  j 
but  there  was  pain  in  the  arm-pit  in  about  five  days  from 
the  inoculation. 

2.  Mr.  Pollock  was  inoculated  in  each  arm  with  a  lancet 
armed  with  fluid  matter  immediately  on  taking  it  from  a 
patient.  A  little  fmarting  was  felt  for  a  day  or  two,  and  the 
parts  inoculated  were  red  for  feveral  days ;  but  no  puftules 
arofe,  nor  conftitutional  aftedtion. 

3.  Mr.  Perkins  was  inoculated  by  pundluring  one  arm 
with  a  lancet  ftained  with  recent  vaccine  matter ,  and  the 
other  was  inoculated  with  variolous  matter,  A  red  fpot  was 
feen  on  each  of  the  parts  inoculated  the  day  following;  and 
an  itching  fenfation,  efpeeially  from  the  vaccine  matter,  was 
experienced  for  a  day  or  two.  The  parts  remained  elevated 
and  inflamed  a  little  for  a  few  days  further,  and  then  got 
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well  without  fuppurating*  or  being  attended  by  any  genera! 
diforder. 

4.  Mr.  Arm  it  age,  whofe  coriftitution  was  fat  and  muf-> 
eular,  was  inoculated  in  each  arm,  with  a  lancet  ftained  with 
limpid  vaccine  matter,  immediately  on  taking  it  from  a  pa¬ 
tient  prefent.  A  fmall  red  fpot  was  observed  the  day  follow-* 
mg,  and  a  little  burning  fenfation  was  complained  of;  the 
red  fpots  grew  larger  and  larger  for  four  or  five  days,  and  at 
length  produced  a  fmall  unequal  hard  tumor,  in  which  a 
little  pus  was  generated  ;  but  the  parts  foon  got  well  with¬ 
out  any  attending  diforder  of  the  whole  conftitution. 

In  a  fortnight  after  this,  each  arm  was  inoculated  with 
variolous  matter.  More  inflammation  than  from  the  vac¬ 
cine  inoculation  arofe  in  a  few  days,  with  fmall  tumors, 
which  fuppufatecl :  the  parts  inoculated  remained  fore  fot 
more  than  a  fortnight,  but  no  feverifti  fymptoms  ever  ap-* 
pea  red  * 

5.  G.  P.  a  boy  12  years  of  age,  who  bad  gone  through 
the  fmail-pox  ten  years  before,  was  inoculated  in  one  arm 
with  recent  vaccine  matter,  which  had  been  dried  on  a  lancet* 
and  was  moiftened  juft  before  it  was  inferted.  lire  day  fol¬ 
lowing  not  fo  much  as  a  red  fpot  of  the  part  inoculated  was- 
feen,  nor  had  there  been  any  uneafy  fenfation.  He  was 
therefore  inoculated  a  fecond  time,  but  with  fluid  lymph 
Immediately  from  a  patient. 

The  day  after  the  fecond  inoculation  an  itching  fenfation 
of  the  punctured  part  was  complained  of,  which  continued 
for  two  or  three  days.  The  part  pundlured  had  a  fmall  red 
devated  fpot  upon  it  the  day  after  the  inoculation,  which 
grew  gradually  larger  for  four  or  five  days,  and  became  a 
little  phlegmonic  tumor,  but  without  any  red  furrounding 
areola.  In  a  few  days  the  little  fwelling  fubfided,  but  a  red 
and  rather  fore  fpot  remained  for  a  week  longer.  No  diforder 
of  the  whole  conftitution  was  perceived. 

6.  Dr.  Woodville  inoculated  me  in  one  arm  with  vaccine 
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lymph  from  a  fubjedt  prefent.  The  punctured  part  fmarted 
a  little  all  the  remainder  of  the  day  of  the  inoculation,  and 
alfo  the  day  following.  In  twenty-four  hours  a  red  fpot  on 
the  inoculated  part  was  feen  exactly  like  that  which  is  often 
feen  in  the  fame  time  when  either  the  vaccine  or  variolous 
infection  has  taken  effect,  and  which  increafed  for  another 
day;  but  after  this  the  rednefs  vanifhed,  and  no  fore  was  left* 

I  once  accidentally  pundlured  the  back  of  my  hand  with 
a  lancet  which  had  fluid  vaccine  matter  upon  it.  The  con- 
fequence  waq  a  circumfcribed,  very  finally  red,  hard  tumor: 
this  remained  for  a  fortnight,  then  fuppurated,  and  after¬ 
wards  burft.  The  part  foon  healed,  but  left  a  very  fmali 
fuperficial  cicatrix. 

As  belonging  to  this  head,  I  mention,  that  I  have  feen  fe¬ 
deral  inftances  of  nurfes  having  frnall,  red,  conical  tumors 
on  their  lips  and  cheeks,  and  fometimes  hands ;  evidently 
from  the  application  of  cow-pox  matter  of  the  children  under 
their  care  during  the  vaccine  inoculation.  Thefe  little  tumors 
fometimes  remained  for  feveral  weeks,  and  a  particle  of  pus 
was  formed  in  them  :  they  never  were  attended  by  any  fever 
fymptoms,  nor  by  any  furrounding  erythematous  areola. — I 
here  fpeak  of  nurfes  who  had  long  before  pafled  through  the 
fmall-pox. 

I  have  no  hefltation  to  refer  the  following  cafes  to  this 
head  of  unfufceptibility  of  taking  the  cow-pox  to  having  pre- 
vioufiy  gone  through  the  fmall-pox. 

A  fervant  of  Thomas  King,  Efq.  about  18  years  of  age, 
was  brought  up  during  his  infancy  under  circumftances  in 
which  he  could  get  no  teftimony  to  his  having  had,  or  not 
having  had,  the  fmall-pox.  Not  having  undergone  this  dif- 
eafe  to  his  own  knowledge,  it  was  thought  advifeable,  in 
order  to  refill  the  fmall-pox,  with  which  his  fellow-fervant 
was  feized,  to  inoculate  him  for  the  cow-pox.  This  I  did  on 
Thurfday  the  23d  of  March,  in  one  arm  with  matter  on  a 
lancet,  and  in  the  other  with  dried  matter  on  a  bit  of  thread. 

4 tb  Day ,  Sunday  %6 .  The  parts  inoculated  had  fmarted 
Vo  l.  IV.  Y  fur 
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for  the  two  firfl  days,  and  they  now  were  red  and  a  little 
elevated,  as  if  the  infection  had  taken  effect. 

6ih  Day,  Tuefday  28.  Inflammation  had  almoft  en¬ 
tirely  gone  off :  inoculated  a  fecond  time  in  both  arms  with 

J  O 

matter  from  a  different  patient. 

3J  Day  of  fecond  Inoculation,  Thurfday  30.  Punctured 
parts  appeared  inflamed. 

6tb  Day ,  Sunday  April  2.  Inflammation  had  difap- 
peared.  Inoculated  a  third  time  with  limpid  fluid  matter 
from  a  patient  prefent,  and  with  which  matter  I  had  excited 
the  vaccine  difeafe  in  feveral  perfons. 

jth  Day  of  third  Inoculation ,  Friday  April  7.  The  parts 
inoculated  had  inflamed  and  felt  painful  for  two  or  three 
days,  but  were  now  well.— Inoculated  him  a  fourth  time  with 
/mail  fox  matter  in  both  arms.  A  little  inflammation  arofe, 
but  nothing  more. 

This  young  man  frequently  vifited  his  fellow-fervant  iii 
the  fmall-pox,  and  fhook  hands  with  him,  at  the  Small-pox 
flofpital,  while  under  my  Care  for  the  cow-pox  inoculation. 
In  this  cafe,  either4  the  fmall-pox  had  already  affected  the 
conflitution,  or  fome  other  difpofition  exifted,  rendering  it 
equally  unfufceptible  of  the  fmall-pox  and  cow-pox. 

From  Dr.  Mitchell  of  Chatham,  whofe  report  is  now  be¬ 
fore  me,  I  learn,  that  there  were  feveral  inftances  of  foldiers 
to  whom  the  cow-pox  could  not  be  communicated  ;  and  al¬ 
though  they  had  no  recollection  themfelves  of  having  had 
the  fmall-pox,  it  was  nioft  probable  they  had  paffed  through 
it.  If  I  had  feen  any  cafe  of  genuine  cow-pox  puftule  and 
fpecific  fever  in  a  confutation  which  had  previoufly  fufiered 
the  fmall-pox,  I  fliould  have  related  it  5  but  I  ought  to  men¬ 
tion  that  fuch  a  cafe  has  fallen  under  the  obfervation  of  Dr. 
Woodville*  ( Reports ,  p.  52  and  143.)  I  fhall  never  objedl 
to  the  tefliniony  of  fo  experienced  a  phyfician  without  more 
than  ufual  conflderation  ;  but  I  cannot  avoid  here  obferving, 
that  the  evidence  in  his  cafe,  of  the  patient  having  had  the 
fmall-pox  when  a  child ,  is  merely  that  of  the  patient;  and 

1  fubmit 
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1  fubmit  to  Dr.  Woodville,  whether  or  not  that  evidence 
is  admiftible  to  build  upon,  now  that  we  have  the  above  un¬ 
equivocal  contravening  cafes  of  the  fa£t  after  ted.  But  I  trull 
the  DoCtor  will  be  Ids  tenacious  of  this  in  (lance,  as  he  him- 
fdf  tells  us  that  he  failed  to  excite  the  vaccine  difeafe  by 
inoculating  feveral  patients  who  were  recovering  from  the 
natural  fmall-pox.  ( Reports ,  p.  144.) 

Whatever  impreftion  the  above  inftances  may  have  made 
6n  my  own  mind,  I  do  think  they  will  produce  convi&ion  in 
the  mind  of  every  practitioner,  that  it  is  a  law  of  the  human 
animal  occonomy  to  he  rendered  unfuf cep  till e  of  the  cow-pox 
fever  and  flecifc  puflule  by  undergoing  the  fmall-pox .  Hence 
I  find  that  my  expectation  of  the  hands  of  phytic  being 
ftrengthened  by  the  poffeflion  of  a  lure  means  of  exciting  an 
innocent  fever  is  not  realifed,  (Inquiry,  p.  81  j)  but  I  feel 
fome  confolation  from  the  profpeCt  of  the  new  inoculation 
being  more  fpeedily  introduced  by  the  removal  of  one  ob- 
ftacle,  viz.  the  fears  of  many  perfons,  who  have  already 
palfed  through  the  fmall-pox,  that  they  would  be  liable  to 
the  cow-pox,  if  the  diftulion  of  the  infection  of  it  became 
extenftve  by  the  vaccine  inoculation.  Another  advantage 
fuggdfed  in  my  Inquiry ,  p.  9 a,  is  now,  I  think,  greatly  con¬ 
firmed  \  namely^  an  advantage  for  thofe  rvho  are  not  certain 
whether  or  not  they  have  had  the  fmall-pox ,  hut  poffefs  fo 
great  a  dread  of  this  difeafe  as  not  to  he  able  to  fubmit  to 
inoculation  for  it.  I  congratulate  fuch  perfons  on  the  dif- 
coverV  of  a  tell  to  which  I  apprehend  the  more  timorous 
minds  will  fubmit :  for  if  the  flecifc  pujlute  and  fever  do 
not  take  place  from  the  inoculation  of  the  cow-pox  poifon, 
they  may  be  allured,  that  either  they  have  already  palled 
through  the  fmall-pox,  or  that  their  conftitutions  are  not 
fufceptible  of  it. 

It  now  feems  to  me,  that  the  following  facls  are  eftabliftied 
on  the  ground  of  experience  : — - 

I.  A  confutation  which  has  undergone  the  fmalDpox,  is 
sinfufceptihle  of  again  undergoing  this  difeafe . 
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II.  A  confutation  which  has  not  undergone  the  fmall-pox, 
hnt  which  has  undergone  the  cow-pox,  is  unfufceptihle  of  un¬ 
dergoing  the  f mall-pox. 

III.  A  conf  utation  which  has  not  undergone  the  cow-pox , 
hut  which  has  undergone  the  fmall-pox ,  is  unfufceptihle  of 
under  going  the  cow-pox . 

Now,,  if  the  variolous  poifon  deftroys  the  fufceptibility  of  the 
conftitution  to  the  future  agency  of  this  poifon,  in  the  refpect 
of  its  producing  the  fmall-pox;  and  if  the  cow-pox  poifon 
deftroys  the  fufceptibility  of  the  conftitution  to  the  future 
agency  of  the  variolous  poifon,  in  the  refpe6t  of  its  pro¬ 
ducing  the  fmall-pox ;  and  if  the  variolous  poifon  deftroys 
the  fufceptibility  of  the  conftitution  to  the  future  agency  of 
the  vaccine  poifon,  in  the  refpe£l  of  its  producing  the  cow- 
pox  ;  it  feems  demonftrated,  that  the  fame  date  of  unfufcepti- 
bility  of  the  conftitution,  with  refpe<5t  to  the  future  agency  of 
the  variolous  poifon,  is  produced  equally  by  the  agency  of  the 
variolous  poifon,  and  by  the  vaccine  poifon.  But  if  the  va¬ 
riolous  poifon  produces  unfufceptibility  of  the  conftitution  to 
the  future  agency  of  the  vaccine  poifon,  and  the  vaccine  poi¬ 
fon  produces  unfufceptibility  to  the  future  agency  of  the  va¬ 
riolous  poifon,  it  feems  alfo  demonftrable,  that  the  following 
4th  propofition  is  true ;  viz,. 

IV.  sl  conf  itution  which  has  undergone  the  vaccine  difeafe y 
is  unfufceptihle  of  again  undergoing  that  difeafe  from  the  agen¬ 
cy  of  the  vaccine  poifon  :  becaufe  a  ftate  of  unfufceptibility^ 
with  refpeft  to  the  agency  of  the  variolous  poifon,  is  pro¬ 
duced  by  the  vaccine  poifon  (yd  prop  of), ;  and  a  ftate  of 
unfufceptibility,  with  refpect  to  the  agency  of  the  vaccine 
poifon,  is  produced  by  the  variolous  poifon  (3d  propof)  : 
but  the  ftate  of  the  conftitution  being  the  fame  in  the  two 
cafes,  whether  it  be  produced  by  the  variolous  or  vaccine 
poifon,  with  refpeft  to  unfufceptibility,  it  feems  inevitably, 
in  courfe,  that  unfufceptibility  of  the  conftitution  to  the  fu¬ 
ture  agency  of  the  vaccine  poifon  is  produced  by  the  vaccine. 

difeafe : 
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difeafe  :  and  the  demon ftradion  in  courfe  could  be  gdven  of 
proportion  1,  on  the  ground  of  the  ad  and  3d  proportion, 
that  unfufceptibility  of  the  conftitution  to  the  agency  of  the 
variolous  poifon  is  produced  by  the  variolous  difeafe,  if  this 
were  not  already  proved  by  abundant  experience.  At  a  fu¬ 
ture  time,  however,  I  ihall  relate  the  obfervations  and  expe¬ 
riments  to  confirm  this  a  priori  conclufton ;  ift,  becaufe 
thefe  proofs  will  increafe  the  validity  of  the  3d  propofition  ; 
and  2dly,  becaufe  I  do  not  mean  to  offer  this  demonftration 
as  infallible,  like  mathematical. 

From  the  preceding  reafoning  it  may  be  imagined,  that  I 
confider  the  cow-pox  and  fmall-pox  as  only  varieties  of  the 
fame  fpecies  of  difeafe  ;  and  that  therefore  the  name  variola 
vaccina  is  appropriate,  although  I  endeavoured  to  fhow  that 
it  was  unjuft,  and  tended  to  miflead,  by  giving  erroneous 
notions,  ( Inquiry ,  p.  108).  But  it  niuft  here  enter  into  our 
contemplation,  that  the  fame  ftate  of  an  animal  or  other  fub- 
ftance,  in  a  certain  refpe£t,  may  be  produced  by  very  differ¬ 
ent  things ;  and  the  phenomena  attending  their  agency  may 
be  very  different  from  one  another.  It  is  fo  in  the  inftances 
under  confideration ;  and  further,  in  order  to  eftablifli  refem- 
biing  things  to  be  varieties  of  the  fame  fpecies ,  we  ought  to 
be  able  to  trace  them  to  one  common  origin,  or  to  fliow 
that  they  all  agree  in  what  fliould  be  reckoned  effential  pro¬ 
perties.  Now  hitherto  it  has  not  appeared  that  the  cow- 
pox  has  arifen  from  the  fmall-pox,  or  the  fmall-pox  from 
the  cow-pox.  If  it  be  faid,  that  in  fome  of  the  eruptive  in¬ 
ftances  of  the  cow-pox,  the  puftules  could  not  be  diftinguifli- 
ed  from  the  fmall-pox,  it  fhould  be  confidered  that  it  has 
not  been  yet  fhown,  that  in  any  cafe  the  fmall-pox  has 
changed  into  the  cow-pox  3 — that  the  cow  is  fufceptible  by 
inoculation  of  the  human  matter  of  the  cow-pox,  but  not  of 
the  fmall-pox ;  and  that  the  puftules  refembling  the  fmall- 
pox,  which  occur  in  the  cow-pox,  afford  matter  which,  I  be¬ 
lieve,  produces  in  fome  cafes  (if  not,  perhaps,  in  fo  great  a 
proportion  as  originally)  the  cow-pox  in  its  ufual  mild  way, 
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viz.  a  puflule  in  the  inoculated  part  only?  and  a  flight  fever. 
Hence  I  humbly  am  of  opinion,  but  fubmit  the  queftion  to 
the  decifion  of  fcholars,  that  the  ufe  of  the  denomination  va¬ 
riola  vaccina  is  a  tranfgreffion  of  the  law  in  philology,  and 
repugnant  to  found  logic. 

Extended  as  this,  paper  is,  much  beyond  the  limits  pro- 
pofed,  I  cannot  confine  to  myfelf  the  gratification  from  the 
reports  of  the  new  inoculation.  I  (hall  only  mention,  how¬ 
ever,  one  or  two  of  them.  The  fenfation  excited  on  the 
Continent,  by  the  vaccine  pra&ice,  has  been  much  more 
confiderable  than  in  our  own  if  and,  as  I  learned  firft  from  Dr. 
Marcet,  and  finceby  a  letter  from  Dr.  Pefchier.  At  Vienna 
Dr.  Ferro  inoculated  two  of  his  own  children  with  vaccine 
matter  which  I  transmitted:  and  next,  Dr.  De  Carro  ino¬ 
culated  two  of  his  own  children.  An  accurate  journal  of 
thefe  laft  cafes  was  kept  by  Dr.  De  Carro,  which  he  has  had 
the  complaifance  to  communicate  to  me.  The  above  pa- 
tients  had  the  difeafe  in  the  ufual  mild  way,  and  were  fub- 
fequently  inoculated  for  the  fm all -pox,  but  without  efifert. 
Dr.  Frank,  it  is  expefted,  will  adopt  the  vaccine  inocula¬ 
tion;  as  it  appears  will  be  generally  done  at  Vienna.  I 
often  fend  matter  on  a  thread,  which  is  to  be  kept  for  a 
long  time,  in  a  bottle  filled  with  quite  dry  hydrogen  or  nitro¬ 
gen  o-as,  I  Shall  loon  have  reports  from  Portugal,  and  other 
parts  of  the  Continent, 

In  Scotland  the  new  inoculation  has  not  been  lefs  fuccefi- 
ful.  Dr,  Anderfon,  of  Leith,  informs  me  be  has  inoculated 
above  80  perfons — that  Dr.  Duncan  and  others  have  begun 
the  pra  ice  at  Edinburgh;  and  that  it  has  been  introduced 


in  Dundee,  Paifiey,  and  Dalkeith. 

If  the  vaccine  inoculation  proceed  with  equal  mildnefs  as 

V  > 

it  has  done  the  laft  four  months,  doubtlefs  the  variolous  in- 
cifion  mud  in  no  -remote  period  be  fuperfeded.  And  if  fuch 
an  event  fhould  take  place,  pofterity  will  behold  with  amaze¬ 
ment  the  prejudices  and  inattention  of  their  predeeefiors  to 
the  application  of  a  fact  in  practice,  by  which  a  formidable 
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and  Ioathfome  difeafe  was  extinguifhcd — a  fa£l  well  known, 
time  immemorial,  to  almoft  every  farmer  in  half  a  dozen 
counties  of  England,  but  neglefled  till  Jenner  had  the  cou¬ 
rage  to  indicate  the  advantages  of  it  to  fociety.  If  I  were  to 
name  a  parallel  inftance  of  inattention  or  prejudice,  it  fliould 
be  the  neglect  of  inoculation  for  the  fmall-pox,  till  it  was  in¬ 
troduced  into  England  from  Conftantinople;  although  it  had 
been  pradlifed,  time  immemorial,  in  the  Barozzo  moun¬ 
tains,  on  the  frontiers  of  Gallicia,  in  the  fame  rude  manner 
as  it  is  at  this  day 


XVIII.  Query  ref  petting  the  natural  Boundaries  between 

Europe  and  AJia . 

To  the  Editor  of  the  Fhilofophical  Magazine , 

SIR, 

1  HE  variety  of  ufeful  geographical  communications  in 
your  valuable  fcientific  mifcellany,  encourages  me  to  hope_ 
that  fome  of  your  correspondents  may  be  able  to  inform  me 
of  what  many  of  the  geographical  publications,  to  which  I 
have  had  recourfe,  give  no  fatisfa&ory  account :  it  is,  What 
are  the  boundaries  between  Europe  and  Afia  ?  The  la  ft  edir 
tion  of  the  Encyclopaedia  Britannica,  to  my  great  furprife, 
gives  nothing  but  a  firing  of  contradi&iqns.  Under  the  ar¬ 
ticle  Oby ,  that  river  is  faid  to  form  the  boundary  between 
Europe  and  Ana;  yet,  in  the  wretched  maps  given  in  this 
expenfive  work,  the  range  of  mountains  known  by  the  name 
of  Oural  is  marked  as  the  boundary.  Neither  are  the  Oural 
mountains  mentioned  at  all  in  their  proper  place;  but,  under 

the  article  Mountain ,  u  the  Ouralie  chain  is  iaid  to  foim  a 

* 

*  This  intelligence  was  communicated  to  me  by  a  Portuguefe  noble¬ 
man,  whofe  opportunities  of  information  and  accuracy  authorife  xpe  tq 
mention  the  faft *  *  but  an  attefted  account  from  iome  of  the  inhabitants  is 
intended  for  me.  See  alfo  a  book  written  by  Jacobus  a  CajTrp  Sarmento f 

y  ^  natural 
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natural  boundary  between  Europe  and  Afia.”  And  in  Vol, 
VII.  p.  39,  when  enumerating  the  boundaries  of  Europe,  it 
is  faid  to  be  ec  feparated  from  Afia  in  part  by  the  Archipe¬ 
lago,  as  alfo  by  the  Black  Sea,  then  by  the  river  Don  till  it 
comes  near  the  river  Volga  or  Wolga,  and  then  it  is  parted 
from  Afia  by  this  laft,  and  afterwards  by  the  river  Oby.” 

The  greateft  inftance  of  inaccuracy,  however,  is  when, 
enumerating  the  boundaries  of  Afia,  Vol.  II.  p.  393,  it  is 
faid  to  be  u  feparated  from  Europe  by  the  Mediterranean  Sea, 
the  Archipelago,  the  Black  Sea,  the  Palus  Meotis,  the  Don, 
and  the  Dwina,  which  fail  into  the  White  Sea.”  Such  are 
the  contradictions  to  be  met  with  in  that  heterogeneous, 
though  in  many  inftances  juftly  celebrated  work.  The  ga¬ 
zetteers  of  Watfon,  Salmon,  and  Brookes,  uniformly  contra¬ 
dict  themfelves,  defcribing;  the  river  Ohv  as  being;  the  boun- 
dary  between  thefe  two  quarters  of  the  world,  and  their 
maps  reprefenting  the  chain  of  Oural  mountains  as  the 
boundary.  It  is  not  fo  much  to  be  wondered  at  in  ga-  - 
zetteers,  which  are,  generally  fpeaking,  catchpenny  publican 
tions,  fervilely  copying  from  each  other,  even  their  very 
faults,  except  Crutwell’s  lately  publifhed,  and  an  excellent 
little  pocket  one.  Peacock’s :  it  is,  however,  to  be  regretted, 
that  the  editor  of  that  moft  ufeful  and  excellent  geographical 
grammar,  Guthrie’s  I  mean,  has  alfo  fallen  into  this  error. 

If  any  of  your  correfpondents  will  inform  me  how  this 
matter  is,  it  will  be  confidered  as  a  favour  by  one  who  has 
already  received  much  entertainment  and  information  from 
the  Philofophical  Magazine. 

Augujl  12,  1799.  L.  M. 

P.  S.  There  is  a  fimilar  miflake  to  be  found  in  moft  geo¬ 
graphical  defcriptions  of  Ireland;  the  county  of  Clare  being 
enumerated  amongft  the  counties  of  Munfter,  and  the  map 
reprefenting  it  as  part  of  the  province  of  Connaught,  which 
certainly  appears  its  moft  natural  appropriation. 
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INTELLIGENCE, 

AND 

MISCELLANEOUS  ARTICLES.' 

MINERALOGICAL  SOCIETY  OF  JENA. 

In  the  public  fitting  of  the  Mineralogical  Society  of  Jena, 
held  on  the  26th  of  May  at  the  Ducal  Palace,  Mr.  Boilo, 
from  Hungary,  read  a  paper  to  prove  that  organisation  can¬ 
not  be  denied  to  any  natural  body,  and  that  the  divilion 
into  organifed  and  unorganifed  is  confequently  inadmiflible. 
M.  Stark,  the  feeretary,  read  a  paper  fent  in  by  M.  Mihalik, 
of  Dopfchau  in  Hungary,  on  the  following  queftion  :  Whe¬ 
ther  mineralogy  could  exilt  as  a  lcience  without  the  help  of 
chemiftry  ? — Dr.  Bonzcl  propofed,  that  various  minerals 
now  arranged  under  one  general  name,  fhould  in  future,  on 
account  of  their  peculiar  marks  of  difference,  be  Separated 
in  the  fyftem,  and  be  diftinguifhed  by  particular  names. 
Thus,  for  example,  that  the  red  zeolite,  from  Faffa  in  the 
Tyrol,  fhould  be  called  Fajaite ,  to  difun, guiffi  it  from  the 
real  Icelandic  zeolite;  and  that  the  fchorl,  from  Oifans  in 
Dauphine,  fhould  he  called  Oifanite ,  to  diftinguifh  it  from 
that  of  Thum  in  Saxony.  ' 

LITERARY  NEWS. 

That  moll  learned,  indefatigable,  and  amiable  cultivator 
of  fcience,  R.  Kirwan,  Efq.  is  now  in  London,  where  he  has 
been  for  the  laft  three  months.  With  fincere  pleafure  we 
can  announce  that  this  revered  veteran  is  printing  and  pre¬ 
paring  for  the  prefs  three  valuable  works  : — 

I.  A  Treatife  on  the  Analyjis  of  Mineral  Waters :  a  moft 
difficult  and  nice  fubjeft,  and  which  will  require  all  Mr. 

Kirwan’s  mental  powers  and  knowledge  to  treat  of  fuccefs- 

fully. 
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fully.  Nothing  has  been  clone  on  this  fub]e£k  fince  the 
new  fyftem  of.chemiftry  has  been  generally  adopted. 

2.  A  Memoir  on  the  intereflin^  and  fundamental  Part  of 

o 

Chemical  Science,  the  precife  Quantities  of  Meuftrua  ,and 
Eafes  contained  in  the  double  Salts  with  alkaline,  earthy* 
and  metallic  Bafes :  whence  may  be  deduced  the  precife 
Forces  of  the  Affinities  of  Bodies. 

3.  A  work  on  Geology;  which  will  be  made  not  only  to 
accord  with  the  Mofaic  Doelrine,  but  to  confirm  it  greatly. 

Of  this  pbilofopher  permit  us  to  indulge  in  the  wifh — 

$crg  in  ccelum  reck^t. 


NATURAL  HISTORY’. 

The  following  inflance  of  the  fagacity  of  the  elephant* 
which  is  taken  from  a  late  French  Journal,  may  ferve  as ''an 
additional  confirmation  of  what  has  been  fo  often  repeated 
by  various  authors  both  ancient  and  modern : — 

“  A  fentinel  belonging  to  the  menagerie  at  Paris,  anxious 
to  difeharge  his  duty,  was  extremely  careful,  every  time  he 
mounted  guard  near  the  elephants,  to  defire  the  fpeflators 
not  to  give  them  any  thing  to  eat.  This  condu  i\  was  not 
much  calculated  to  procure  him  any  friendfhip  from  the  ele¬ 
phants.  The  female,  in  particular,  beheld  him  with  a  very 
unfavourable  eye,  and  had  feveral  times  endeavoured  to  cor¬ 
rect  his  unwelcome  interference  by  befprmkling  his  head 
with  water  from  her  trunk.  One  day,  when  a  great. num¬ 
ber  of  people  were  collected  to  view  thefe  animals,  the  op-r 
portunity  teemed  convenient  for  receiving,  unperceived,  a 
frnall  bit  of  bread;  but  the  rigorous  fentinel  was  on  duty. 
The  female,  however,  placed  herfelf  before  him,  watched 
all  his  geflurcs,  and,  the  moment  he  opened  his  mouth  to 
give  his  ufual  admonition  to  the  company,  difeharged  in  his 
face  a  large  ft  ream  of  water.  A  general  laugh  enfued  ;  but 
the  fentinel  having  calmly  wiped  his  face,  flood  a  little  to 
cne  fide,  and  continued  as  vigilant  as  before.  Soon  after 
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he  found  himfelf  under  the  neceffity  of  repeating  his  admo¬ 
nition  to  the  fpe&ators  not  to  give  the  elephants  any  thing; 
but  no  fooner  had  he  done  fo  than  the  female  laid  hold  of 
bis  mulket,  twirled  it  round  in  her  trunk,  trod  it  under  her 
feet,  and  did  not  reffore  it  until  die  had  twilled  it  into  the 
form  of  a  fcrew.” 

INTRODUCTION  OP  THE  CAMEL  AT  THE  CAPE  03? 

Good  Hope. 

Notwith  (landing  the  great  number  of  travellers  who  have 
attempted  to  penetrate  into  the  interior  part  of  Africa  by  the 
way  of  the  Cape  of  Good  Hope,  the  diftricts  left  unexplored 
are  immenfe  when  compared  to  thofe  which  have  been  vi¬ 
sited.  One  of  the  greateff  obdacles  to  travelling  in  thefe 
wild  and  parched  regions,  is  the  want  of  proper  beads  of 
burthen  ;  for  it  is  well  known  that  cattle  cannot  long  endure 
third,  and  that  numbers  of  them  employed  on  that  fervice 
by  travellers  have  died  by  the  way,  and  thereby  rendered 
their  attempts  to  proceed  farther  ufelefs.  This  fa£t  mud  be 
well  known  to  thofe  who  have  read  Vaillant’§  Trawls.  Pro- 
felfor  Heeren  of  Gottingen  propofes  therefore,  in  order  to 
remove  this  difficulty,  the  introduction  of  the  camel  at  the 
Cape  of  Good  Hope.  “  There  can  be  no  doubt,”  fays  he, 

that  this  animal  would  thrive  there,  as  the  climate  is  ex¬ 
actly  the  fame  as  that  of  the  countries  where  it  is  now  found. 
It  would  no  doubt  fucceed  as  well  in  the  latitude  of  35°  S. 
as  the  lat.  of  350  N.  in  Syria.  The  exploring  of  the  interior 
parts  of  Africa  is  not  the  only  advantage  which  might  be 
derived  from  the  introduction  of  the  camel  at  the  Cape: 
of  what  utility  would  fuch  a  bead  of  burden  be  to  the  plan¬ 
ters,  many  of  whom  live  at  a  great  diftance  from  the  Cape 
town,  and  can  at  prefent  fend  their  productions  thither  in 
no  other  manner  than  in  waggons  drawn  by  four  oxen  1 
The  principal  point,  however,  would  be  the  opening  a  com¬ 
mercial  intercourfe  with  the  interior  part  of  the  country.  It 
cannot  be  doubted  that  the  fouthern  extremity  of  Africa  is 
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more  productive  than  the  northern,  and  why  might  not  the 
Cape  be  the  centre  of  a  trade  which  in  future  may  become 
very  extenfive  ?  But  without  the  affiftance  of  the  camel  it 
could  never  be  attempted.  The  prefent  period  is  the  more 
favourable  for  putting  this  propofal  in  execution,  as  the  Cape 
is  now  in  the  poffeffion  of  Great  Britain  5  and  even  if  it  fhould 
be  given  up  at  the  next  peace,  the  Britifh  government  would 
by  this  fervice  to  the  colony  raife  a  monument  worthy  of 
its  dignity  :  the  expence  of  tran (porting  a  few  camels  from 
Mogador  would  be  very  trifling.” — We  agree  in  opinion  with 
Profeflor  Heeren,  and  think  his  propofal  well  worth  atten¬ 
tion. 

ANIMAL  ELECTRICITY. 

Dr.  Chladni,  well  known  by  his  difeoveries  in  regard  to 
found,  has  lately  announced  the  following  obfervation  on 
animal  electricity,  which  we  here  give  in  his  own  words  f 

“  It  might  be  conje&ured,  when  electricity  manifefls  itfelf 
in  animals,  that  it  would  be  equally  diffufed  throughout  the 
whole  body  on  account  of  the  conducing  power  of  the  inr 
terior  parts ;  yet  we  are  taught  by  experience,  that  the  oppo- 
flte  kinds  of  electricity  take  place  in  the  torpedo  as  well  as 
in  cats,  though  in  a  lefs  degree ;  and  perhaps  the  cafe  is  the 
fame  in  other  animals.  Some  years  ago  I  remarked  that  a 
cat  which  had  been  rendered  eleCtric  by  broking  with  the 
dry  hand,  efpeeially  when  lying  near  the  fire  on  dry  days  in 
winter,  exhibited  oppoflte  kinds  of  electricity  ;  and  that  the 
principal  feat  of  the  one  was  in  the  head,  and  of  the  other 
in  the  back,  about  two  inches  from  the  tail.  This  pheno¬ 
menon  appeared  above  all  when  the  animal  was  upon  a  chair 
fluffed  with  hair,  and  covered  with  a  woollen  cloth,  by  which 
it  w^as  completely  infulated.  When  the  head,  and  in  par¬ 
ticular  the  tip  of  the  nofe,  or  of  one  of  the  ears,  was  touched 
by  the  finger,  there  appeared  afmall  eleCfric  fpark;  the  cafe 
was  the  fame  when  the  extremity  of  the  back  was  touched ; 
and  in  this  manner  fparks  could  be  drawn  alternately  from 
the  anterior  and  poflerior  parts  of  the  body  in  the  fame  man¬ 
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ner  as  fparks  can  be  drawn  alternately  from  an  infulated 
charged  jar.  I  afterwards  obferved  the  fame  thing  in  an¬ 
other  cat ;  but,  as  at  that  time  I  paid  little  attention  to  this 
part  of  philofophy,  and  fuppofed  that  the  exigence  of  the 
oppofite  kinds  of  electricity  in  animals  might  have  been 
known,  I  made  no  farther  experiments,  and  could  not  de¬ 
termine  which  of  thefe  eleflricities  was  negative  and  which 
pofitive.  I  leave  it,  therefore,  to  others  to  examine  this  phe¬ 
nomenon  with  more  accuracy/’ 

METEOROLOGY. 

A  very  lingular  work  was  publifhed  lad  year  at  Liegnitz 
in  Silefia,  entitled  Aphorifms  ref  petting  the  Influence  of  War 
on  the  Atmofphere ,  IVeather  and  Fertility  of  the  Earth . 
Among  the  author’s  obfervations  are  the  following:  If  a 
cubic  foot  of  gun-powder,  when  it  explodes,  exercifes  a  force 
equal  to  twenty-nine  millions  of  pounds,  it  by  thefe  means 
produces  a  great  change  in  the  eladicity  of  the  air;  the 
whole  mafs  of  the  atmofphere,  within  a  large  circumference, 
is  violently  torn,  and  billows  of  air  are  produced,  which  roll 
themfelves  upwards  and  agitate  the  vapours  contained  in 
them.  It  cannot  therefore  be  denied  that  the  difcharging  of 
fire-arms  and  cannon  during  battles  and  fieges,  and  even  at 
great  reviews,  mud  have  an  influence  on  the  atmofphere,  and 
on  the  ftate  of  the  clouds  and  weather.  He  quotes  indances 
in  the  time  of  the  fevcn  years  war,  of  clouds  and  vapours 
being  difperfed  by  the  explofions  of  the  cannon ;  and  afierts 
that,  during  his  travels  through  the  Tyrol,  he  faw  on  feveral 
occafions,  to  ufe  his  own  expreflion,  the  clouds  u  fhot  dead. 
He  obferved  in  the  neighbourhood  of  Liegnitz,  while  the 
regiment  of  Wartenfleben  were  going  through  their  exerciie, 
that  the  clouds  were  broken  by  the  explofions,  and  that  the 
murmuring  of  the  wind,  and  the  agitation  of  the  leaves  of 
the  trees,  and  the  fmall  feathers  fufpended  from  any  body, 
were  fometimes  ftronger,  fometimes  weaker,  according  as  the 

troops  fired  by  battalions  or  companies.  The  barometer 
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rofe  and  fell  at  each  explofion  ;  and  water  in  a  veffe'l,  at  tJiflf 
di  fiance  of  five  hundred  paces,  was  violently  agitated.  There 
have  been  inilances  of  the  noife  of  heavy  cannonades,  in  fcjie 
Lift  and  prefen t  war,  being  heard  at  the  diflance  of  more 
than  forty  miles.  Nay,  the  thunder  of  cannon  penetrates 
even  into  the  interior  parts  of  the  earth,  and  to  the  bottom 
of  the  fea,  fo  that  whales  and  herrings  have  been  frightened 
awav  to.  the  diflance  of  two  hundred  miles.  The  author* 
from  thefe  principles,  endeavours  to  account  for  certain  fingu-* 
larities  which  prevailed  in  the  weather  in  fome  parts  of  Ger¬ 
many  in  the  f/car  1797?  and  to  fhew  that  the  quantity  of 
gun-powder  bred  in  the  time  of  war  may  have  a  fenfible  effect 
on  the  fertility  of  gardens  and  fields.  In  the  feven  years  war 
above  a  million  of  pounds  of  powder  were  fired  off  in  Europe; 
and  it  may  with  certainty  oe  affirmed  that  no  lefs  a  quantity 
Las  been  confumed  in  the  prefent  war  againft  the  French* 

NEW  BASIS  FOR  BLACK  PAINT. 

A  moll  excellent  bads  for  black  paint  has  been  difeovered 
m  the  Lead-mines  of  Nant  Gwider,  in  the  Vale  of  Conway* 
by  Mr.  Goodwin  of  Llanrooft,  proprietor  of  feveral  mines,  of 
which  a  defeription  and  analyfis  will  be  given  in  fome  fu¬ 
ture  number  of  the  Philofophical  Magazine,  together  with 
that  of  feveral  other  fubflances  he  has  difeovered  in  North 
Wales,  and  which  it  is  prefumed  will  be  of  confiderable 
utility. 

SUGAR  FROM  THE  BEET-ROOT. 

ProfefTor  Gottling,  of  Jena,  has  announced  a  fmall  work, 
which  he  intends  to  publifh  fbon,  on  the  preparation  of 
fugar  from  the  beet-root.  The  Profeffor  in  his  profpedlus 
obl’erves,  that  the  various  kinds  of  beet  with  which  he  made 
experiments,  mud  be  treated  in  a  quite  different  manner  from 
the  fugar- cane,  or  the  method  employed  by  Margraaf,  in  or¬ 
der  to  obtain  from  them  good  fugar.  In  regard  to  the  quan¬ 
tity  of  fugar  which  they  produce,  he  found  very  little  varia¬ 
tion* 
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lion.  Some  have  faid  that  ioo  pounds  of  roots  are  fufficient 
for  eight  pounds  of  fugar;  but  Profeffor  Goitling  could  oh- 
tain  from  ioo  pounds  of  roots  no  more  than  two  pounds  and 
a  half.  As  the  Profeffor  has  promifed  to  give  a  full  account 
of  the  procefsin  his  pamphlet,  it  will  no  doubt  be  intferefting 
to  thofe  who  with  to  make  experiments  on  this  fubjedt. 

SIZE  MADE  OF  POTATOES. 

One  of  the  beneficial  ufes  of  potatoes,  not  perhaps  ge* 
nerally  known,  is,  that  the  ftarch  of  them,  quite  frefli,  and 
waflied  only  once,  may  be  employed  to  make  fize,  which, 
mixed  with  chalk,  and  diluted  in  a  little  wafer,  forms  a  very 
beautiful  and  good  white  for  ceilings.  This  fize  has  no 
finell ;  while  animal  fize,  which  putrefies  fo  readily,  always 
exhales  a  very  difagreeable  odour.  That  of  potatoes,  a3  it 
is  very  little  fubjedf  to  putrefaflion,  appears  from  experience 
to  be  more  durable  in  tenacity  and  whitenefs ;  and  for  white¬ 
washing  fhould  be  preferred  to  animal  fize,  the  clecompofi- 
tion  of  which  is  always  accompanied  with  unheal thful  ex¬ 
halations. 


DEATHS. 


On  the  29th  of  April,  at  Leyden,  David  Van  Royen,  Pro- 
fefTor  of  Botany  in  that  Univerfity,  in  the  70th  year  of  his 


age. 


On  the  7th  of  this  month,  at  his  houfe  in  Newman-ftreei? 
John  Bacon,  Efq.  R.  A.  thq  well-known  fculptor.  He  was 
a  native  of  Southwark,  and,  when  a  child,  diflinguifhed  him- 
felf  by  moulding  figures  in  clay,  and  very  early  in  life  ob¬ 
tained  prizes  from  the  Academy, 

On  Thurfday  the  22d  inftant,  in  the  49th  year  of  his  age, 
Mr.  Benjamin  Thomas  Pouncy,  engraver;  an  artift  of  thq 
firfl  eminence  in  his  profdhon.  Ke  was  the  brother-in- 
law  and  mofl  diftinguiflied  of  the  difciples  of  Woollett,  with 
whofe  vigour  and  richtiefs  of  ftyle  he  has  with  peculiar  fe¬ 
licity  united  the  freedom  and  fimplicity  of  Vivares }  “  and, 

with 
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with  a  mailer’s  hand  and  poet's  fire/’  has  feeured  to  hirtifelf 
the  praife  of  originality,  by  blending  both  with  his  own  view 
of  Nature.  To  enumerate  his  engravings,  and  comment  on 
them  in  die  detail,  would  be  more  than  the  prefent  difpofal 
of  the  writer’s  time  will  permit ;  yet  the  mention  of  a  few 
of  their  leading  traits  is  at  leaft  due  to  the  merits  and  the 
memory  of  fo  excellent  an  artift.  Freedom,  boldnefs,  and 
an  happy  imitation  of  the  wild  forms  of  inartificial  Nature 
are  among  their  diftinguifhing  features.  The  drawing  of  his 
trees  in  particular;  his  diferimination  of  their  feveral  cha¬ 
racters  ;  his  thorough  knowledge  of  their  various  modes  of 
growth,  combined  with  a  mode  of  expreffion  arifmg  fpon- 
taneoufly  out  of  his  fubjcCt,  have  perhaps  never  been  ex¬ 
celled.  Among  the  rude  and  artlefs  landfcapes  of  the 
South-fea  iflands,  or  the  wild  and  luxuriant  forms  of  lake 
and  forefl  feenery,  his  etching-tool  and  his  fancy  would  revet 
delighted,  and  communicate  to  every  cultivated  eye  a  corre- 
fponding  pleafure.  With  fuch  claims  to  fuperior  art,  men 
of  difeernment  will  lament  that  it  was  the  lot  of  Pouncy  to 
be  obliged  to  trammel  his  talents,  and  employ  a  confiderable 
portion  of  his  time  in  engraving  fac-Jimiles  from  the  pages 
of  Doomfday-book ;  in  tracing  the  Spanifh  lines  before  Gi¬ 
braltar;  and  on  other  fubjeCts  that  required  merely  care, 
and  the  exercife  of  a  certain  regular  mathematical  ability  he 
did  not  naturally  poffefs.  On  the  whole,  it  may  be  faid  of 
his  works,  which  are  chiefly  after  Farington,  Hearne,  Smith, 
and  Wilfon,  that  they  will  continue  to  be  admired  wherever 
legitimate  art  and  true  tafte  are  not  obfeured  by  the  falle 
glitter  fo  much  the  fafliion  of  the  day;  and  that,  in  private 
life,  the  hofpitality  of  his  manners,  the  compafs  of  his  know¬ 
ledge,  the  liberality  of  his  fentiments,  and  the  goodnefs  of 
his  heart,  will  long  be  remembered  with  regret  by  thofe 
who  had  the  happinefs  of  being  intimately  known  to  him. 
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I.  On  the  gradual  Changes  in  Temperature  and  Soil  which 
tale  place  in  different  Climates ,  with  an  Enquiry  into  the 
CauJ'e  of  thofe  Changes.  By  the  Abbe  Mann 

V  A  RIO  US  authors,  both  ancient  and  modern,  have 
written  on  the  fubje6t  of  this  Differtation,  but  merely  in  a 
eurfory  manner ;  one  only.  Dr.  Hugh  Williamfon,  an  Ame¬ 
rican  phyfician,  has  made  it  an  object  of  particular  atten¬ 
tion;  but  what  he  has  laid  relates  only  to  North  America, 
and  is  comprehended  in  a  very  fhort  paper  publifhed  in  the 
Philofophical  Tranla.6tions  of  Philadelphia  for  1777.  It  has 
long  appeared  to  me  interefting  enough  to  require  farther 
and  more  accurate  examination;  but  before  I  enter  into  any 
reiearch  rcfpe6ting  the  caufes  of  thofe  changes  of  tempera¬ 
ture  and  foil,  obferved  in  different  countries  during  a  long 
feries  of  ages,  it  feems  to  be  neceffary  firft  to  prove,  by  au¬ 
thentic  teftimony,  that  thefe  changes  have  actually  taken 
place.  This  Differtation  divides  itfelf  naturally  into  two 
parts.  In  the  firft  I  fhall  collect  all  the  information  of  an- 

_  / 
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cicnt  authors  I  have  been  able  to  find  on  the  ftate  of  the 
temperature  and  foil  in  their  time  in  Gaul,  Germany,  Pan- 
nonia,  Thrace,  Moefia,  Dacia,  and  the  European  part  of 
Scythia.  As  moft  of  thefe  writers,  however,  when  they 
fpeak  of  the  dimat&vof  thofe  countries,  exprefs  themfelves 
more  or  lefs  in  an  almofl  unintelligible  manner,  and  nearly 
in  the  fame  words,  it  would  be  fuperfluous  to  quote,  at  full 
length,  all  the  paflages  I  have  collected  on  the  fubje£E  I 
fliall  therefore  content  myfelf  with  giving,  in  regular  order, 
the  fubftance  of  all  the  circumftanees  they  have  communi¬ 
cated  to  us  in  regard  to  the  climate  of  the  above  countries ; 
and  in  the  fecond  part  1  fhall  briefly  enquire  into  the  phyfical 
caufes  which,  in  the  courfe  of  feveral  centuries,  may  have 
gradually  contributed  to  produce  thefe  changes. 

I.  Proofs  of  the  Change  of  Temperature  and  Soil  in  the 

Climates  of  Europe. 

We  are  told  by  Herodotus-,  more  than  once,  that  in  the 
European  part  of  Scythia,  on  the  Palus  Meotis,  the  winter 
continued  eight  months  every  year  with  almoft  infupport- 
able  feverity  ;■  and  that  the  countries  farther  towards  the 
north  were  on  that  account  uninhabitable :  he  adds,  that 
the  other  four  months,  ealle  a  the  fummer,  were  alfo  exceed¬ 
ingly  cold.  Now  this  country  lies  between  the  44th  and 
50th  degree  of  north  latitude,  and  we  know  at.  prefent  that 
nothing  of  the  like  kind  has  taken  place  there  for  a  long 
time.  Caefar,  Virgil,  Diodorus  Siculus,  Ovid,  Strabo,  Pom- 
ponius  Mela,  Seneca,  Petronius,  Pliny  the  naturalift,  Sta¬ 
tius,  Ilerodian,  and  Juftin,  all  fpeak  in  the  fame  manner  of 
the  infuppor table  cold  of  the  winter  in  different  parts  lying 
in  the  fame  latitude  of  from  44  to  50  degrees  between  Gaul 
and  the  Euxine  Sea.  They  quote  fo  many  and  fo  evident 
effe&s  of  this  winter  cold,,  that  it  is  not  poffible  to  aferibe 
their  deferiptions  to  the  manner  of  life  they  were  accufiomed 
to  in  the  warmer  diflridls  of  Italy,  Greece,  or  Afia. 

The  deferiptions  which  they  unanimoufly  give,  would  at 

prefent 
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prefent  fuit  thofe  countries  which  lie  between  56  degrees  of 
latitude  and  the  polar  circle ;  and  in  fame  refpe&S  they 
feem  to  exceed  the  cold  of  the  winter  in  Sweden  and  Nor¬ 
way.  In  order  to  fee  realifed  at  prefent  the  defcription3 
which  the  ancients  have  given  of  the  climate  of  the  middle 
part  of  Europe  in  their  time,  it  would  be  neceflary  to  vifit 
Lapland^  Siberia,  and  thofe  regions  of  America  lying  to  the 
north  of  Hudfori’s  "Bay,  where  the  hate  of  the  climate  is  the 
tame  as  that  3000  years  ago  on  the  banks  of  the  Rhine  and 
:he  Danube,  the  Palus  Meotis,  the  Dnieper,  and  the  Don. 

The  firft  effedt,  uniformly  mentioned  by  the  ancients,  of 
[he  extraordinary  cold  of  the  winter  in  that  whole  part  of 
Europe  between  the  44th  and  50th  degree  of  latitude  is, 

lhat  all  the  feas,  lakes  and  rivers  contained  in  thofe  dif- 

, 

ri&s  were  continually  frozen  in  winter,  fo  that  armies  of 
barbarians,  Scythians  and  Sarmatians,  in  order  that  they 
[night  plunder  the  more  lbuthern  countries,  palled  with  their 
norfes,  waggons  and  baggage  over  the  ice,  which  they  be- 
llrewed  with  ftraw  to  prevent  their  Aiding.  This  is  ex- 
brefsly  averted  by  Herodotus,  Virgil,  Ovid,  and  Strabo,  of 
the  European  part  of  Scythia,  Dacia.,  and  Thrace,  all  coun¬ 
tries  which  lay  in  a  northern  and  weftern  dire&ion  from  the 

rains  Meotis  and  the  Euxine  Sea.  The  fame  thing;  is  af- 

I*  1  25 

[erted  by  Diodorus  Siculus,  Seneca,  Pliny  the  younger. 

Floras,  Herodian,  Ammianus  Marcellinus,  Fernandes  the 
Goth,  and  Xiphilinus  the'abridger  of  Dio  Caffius,  in  regard 
fo  the  rivers  and  lakes  of  Pannonia,  Germany,  and  Gaul. 
[They  mark  the  times  when  thefe  armies  palled  the  ice,  and 
the  wars  which  they  then  carried  on  ;  fo  that  no  doubt  can 
be  entertained  in  regard  to  teflimony  fo  unanimous  and  au¬ 
thentic.  Herodotus  fays,  that  the  Scythians  in  this  manner 
Iver-ran,  during  winter,  all  the  neighbouring  countries  as 
far  as  India  ;  and  we  are  told  by  Strabo,  that  Neoptolemus, 
the  general  of  Mithridates,  beat  the  barbarians  in  winter 
path  3,x\  army  of  cavalry,  at  a  place  which  in  fummer  had 
leen  the  feene  of  a  naval  battle;  In  the  Treat! fe  on  Rivers, 
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aferibed  to  Plutarch,  it  is  faid,  the  Thermodon,  a  Scythian 
river,  froze  even  in  fummer ;  a  circumftance  which  never 
happens  at  prefent  in  regard  to  the  rivers  of  Siberia,  Lap- 
land,  and  Greenland.  Ovid  tells  us,  that  he  himfelf  palled 
over  the  Pontus  Euxinus  on  the  ice.  People,  adds  he,  will 

fcarcely  believe  me : 

- Sed  cum  fint  pracmia  falfi 

Nulla,  ratam  teftis  debet  habere  fidem. 

Plutarch  fays,  that  the  preflure  of  this  enormous  mafs  of 
ice  ao-ainft  the  tides  of  tliips  frozen  into  it,  crufhed  them  to 
pieces  ;  and  he  mentions  the  inftance  of  a  Roman  tliip 
which  had  experienced  that  fate  in  the  Danube.  Strabo 
and  Virgil  fpeak  of  brafs  veflels  burfting  by  the  expanfive 
force  of  the  ice ;  and  we  are  allured  by  Virgil  and  Ovid,  that 
the  people  in  Thrace  and  on  the  Danube  cut  the  wine  with 
axes,  and  diftributed  it  in  folid  portions.  They  add,  like- 
wife,  that  men’s  hair  and  beards  were  often  covered  with  ice. 

Stiriaque  impexis  indurent  horrida  barbis.  YiRGUr. 

Saipe  fonant  moti  glacie  pendente  capilli, 

Et  nitet  indudto  Candida  barba  gelu.  OviU. 

If  we  compare  this  defeription  with  the  prefent  hate  of 
France,  Germany,  Hungary,  Romania,  Tranfylvania,  Wal- 
lachia,  Moldavia,  Bulgaria,  Lelfer  Tartary,  Podolia,  and  the 
Ukraine,  it  will  be  found  that  the  prefent  temperature  ol 
thefe  countries  has  no  refemblance  to  what  it  was  two 
thoufand  years  ago  :  the  effects  produced  there  every  winter 
fcarcely  take  place  now  once  in  a  century,  and  when  they 
occur  they  are  conhdered  as  extraordinary  phenomena. 

From  ice  I  lhall  proceed  to  fnovv.  Herodotus,  Ponipo- 
nius  Mela,  and  Pliny  the  elder,  fpeak  of  the  European  part 
of  Scythia  as  if  its  atmofphere  was  continually  filled  with 
fnow  and  fogs,  which  prevented  the  view  of  the  neareft  ob- 
je&s,  and  obfeured  the  light  of  the  day.  We  are  told  by 
Herodotus,  that  this  immenfe  load  of  fnow,  when  it  fell- 
made  the  air  appear  as  if  filled  with  feathers ;  and  that, 'dot I 
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this  reafon,  the  country  was  called  Pterophoros .  Diodorus 
Siculus  fpea-ks  of  Ceko- Scythia.  as  covered  with  fnow  in  the 
•winter  time  5  and  the  fame  thing  is  afferted  by  Floras  and 
Petronius.  Virgil,  fpeaking  of  Thrace  and  the  countries  on 
both  fides  of  the  Danube,  fays,  that  a  continual  winter  pre¬ 
vailed  in  them ;  and  that  the  fnow  lay  upon  the  ground 
fometimes  to  the  depth  of  fev.cn  ells. 

■Sic  jacet  aggeribus  niveis  in  form  is,  et  alto 
Terra  gelu  late,  feptemque  afiurgit  in  ulnas, 

Semper  hyems,  Temper  Tpirantes  fiigora  cauri. 

The  pi£lure  which  Ovid  gives  of  the  fnow  at  Tomi  (in 
the  lat.  of  44'-)  is  no  lefs  horrid,  as  he  tells  us  that  it  con¬ 
tinued  two  years  without  being  melted  by  the  fun  or  rain ; 

Nix  jacet  et  jattam  nec  fol  pluviaeve  refolvunt  j 
Et  Tolet  in  jnukis  bima  manere  iocis. 

In  regard  to  other  meteorological  phenomena  in  the  Em- 
ropean  part  of  Scythia  and  Celto-Scythia  in  the  time  of 
Herodotus  and  the  following  century,  this  hiftorian  fays, 
that  it  feldom  rained  in  the  winter,  becaufe  at  that  period  it 
feldom  ceafed  to  fnow ;  and  that,  bn  the  other  hand,  when 
the  weather  in  fummer  was  dry  and  fair  in  Greece  and  Lefler 
Aha,  it  never  ceafed  to  rain  in  the  country  of  the  Celto- Scy¬ 
thians:  that  during  this  feafon  the  heavens  were  always  over- 
call  with  clouds,  and  that  thunder,  even  in  fummer,  was  very 
uncommon  ;  that  when  it  happened  in  winter,  it  was  con- 
fidered  as  a  wonder,  and  that,  in  thofe  feafons  when,  it  took 
place,  earthquakes  were  obferved  aVo,  This  laft  circum- 
ftance  is  indeed  worthy  of  attention,  as  it  ferves  to  confirm 
my  conjectures  refpe&ing  the  theory  of  the  earth, 

Diodorus  Siculus,  Tacitus,  and  Ovid,  when  they  fpeak  of 
Gaul,  Germany,  and  Thrace,  take  notice  of  the  prodigious 
force  of  the  wind  which  prevailed  in  thefe  countries  in  their 
time  and  during  the  preceding  centuries.  Thefe  winds  raifed 
even  flones  and  men  from  the  earth ;  carried  away  the  roofs 
’of  houies  $  tore  up  trees  by  the  roots,  and  overturned  turrets 

£  3  and 
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and  houfes.  Such  effe&s  of  the  wind  are  indeed  obfervptj 
at  prefent,  particularly  in  the  countries  on  the  Northern  Sea 
and  the  Bay  of  Bifcay,  hut  feldom  in  thofe  parts  of  the  Con¬ 
tinent  fpoken  of  by  the  ancients. 

Vajro,  Diodorus  Siculus,  Ovid,  Pomponius  Mela,  Seneca, 
Petronius,  Pliny  the  elder,  Tacitus,  Appian,  Dio  Caftius, 
and  Herodian,  all  agree  in  faying  that  the  feverity  of  the 
climate  and  weather  which  in  their  time  prevailed  in  Gaul, 
Germany,  Pannonia,  Thrace,  Moefta,  and  Dacia,  would 
hardly  admit  either  vines,  olives,  or  any  kind  of  fruit-trees; 
and  that,  in  cultivating  them,  it  was  neceflary  to  cover  them 
with  dung  or  with  earth  to  preferve  them  throughout  the 
winter.  Tacitus,  however,  adds,  that  thefe  countries  pro¬ 
duced,  in  abundance,  various  kinds  of  grain,  where  the  peo¬ 
ple  gave  themfelves  the  trouble  to  improve  and  manure  their 
fields  by  means  of  marl  or  chalk,  which  deft  roved  the  cold 
and  the  moifture.  This  circumftance  is  exprefsly  remarked 
by  Varro  :  Agros  Jlcrcorarent  Candida  fojjitla  creta.  He  af¬ 
terwards  adds,  that  in  thefe  countries  there  was  neither  rock 
fait  nor  fea  fait:  the  preparation  of  the  latter  required  a 
ftronger  heat  than  exifted  in  thofe  climates  *f  The  inha¬ 
bitants  fupplied  the  want  of  fait  by  faline  afhes  from  certain 
kinds  of  wood  burnt  for  that  purpofe,  and  which  were 
drenched  with  fa}t  water.  Pliny  and  Tacitus  give  the  fame 
account. 

It  is  obferved  by  Herodotus,  Strabo,  and  Tacitus,  that 
the  oxen  in  the  European  part  of  Scythia  and  the  country 
of  the  Celto-Scythians  had  no  horns,  or  horns  exceedingly 
fmall ;  which  they  aferibed  to  the  feverity  of  the  cold  and 
the  climate.  ^Herodotus  confirms  this  idea  in  a  negative 

'*  This,  indeed,  proves  nothing  in  regard  to  the  climate  ;  but  it  thews 
the  want  of  knowledge  and  induftry.  The  p ullage  in  Varro  De  Re  RiJ 
lieu,  i.  7.  is  as  follows;  Ubi  Jalevi  nee  fojjitium  nee  manthnum  baberent ; 
Jed  ex  quibufdam  lignis  carbonibus  Jalfis.  pro  eo  uterentur.  it  is  probable 
that  they  boiled  their  fait,  as  was  done  in  former  times  in  fome  parts  oj 
Europe  ;  that  is,  poured  the  faline  liquor  over  glowing  pieces  of  wood,] 
and  collected  the  fait  which  adhered  to  the  charcoal.  G, 
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manner  by  the  teftimony  of  Homer,  who  fays  in  the  Odyftey, 
that  in  Lybia  the  lambs  had  horns  from  their  birth,  owing 
to  the  great  heat.  Strabo,  as  a  proof  of  the  great  cold  which 
prevailed  in  the  country  now  called  the  Ukraine,  obferves 
that  it  produced  no  aftf  s;  animals,  fays  he,  which  cannot 
endure  the  cold  :  and  he  adds,  that  the  horfes  there  were 
extremely  fmall.  But  nothing,  indeed,  is  more  aftonifhing 
than  the  teftimony  of  Paufanias,  who  fays  exprefsly,  that  in 
Thrace  there  were  in  his  time  bears  and  wild  fwine  of  a 
white  colour.  Such  animals  at  prefent  are  found  only  in 
the  remoteft  parts  of  the  north,  on  the  other  tide  of  the 
polar  circle.  We  are  told  by  Virgil,  Ovid,  and  Pomponius 
Mela,  that  the  inhabitants  of  the  European  part  of  Scythia 
and  Thrace  lived,  during  the  whole  winter,  under  the  earth 
(as  the  Laplanders  do  at  prefent) ;  that  they  burnt  large 
logs  of  wood  to  keep  themfelves  warm  5  that  they  never 
went  abroad  without  being  wrapped  up  in  (kins;  and  that 
they  left  no  part  of  the  body  uncovered  but  the  mouth  and 
eyes.  Pomponius  Mela  fays,  Specus  aut  fujfojja  habit  ant y 
to  turn  braccati  corpus ,  ct  niji  qua  vident  etiam  ora  vejliti . 

I  think  it  of  importance  to  point  out  here  the  boundaries 
of  thofe  countries  towards  the  north,  which  the  ancients 
confidered  as  defolate  and  uninhabitable  on  account  of  the 
great  intenftty  of  the  cold.  Herodotus  fays,  that  beyond  the 
Melanchlini,  a  Sarmatian  people,  fo  called  from  their  black 
hair,  there  were  only  lakes,  moraftes,  and  uninhabitable 
diftridts  as  far  as  was  then  known ;  and  we  learn  from  Ovid 
that  on  the  other  fide  of  the  Cimmerian  Bofp horns,  the  Ta- 
nais,  and  the  Scythian  moraftes,  a  cold  prevailed  which 
rendered  the  country  uninhabitable, 

Bofphorus  er  Tanais  fupsrant  Scytr  iaeque  paludes; 

L1  Iter ius  nihil  eft,  mfi  non  habitabiie  f>:gus. 

This  is  exprefsly  confirmed  by  geographers  and  hiftorians, 
Strabo  repeats,  feveral  times,  that  all  the  lands  towards  the 
&orth  of  the  tribes  who  lived  on  the  banks  of  the  Tanais 

Z  4  and 
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and  the.  Boryfthenes  were  uninhabitable  on  account  of  the 
feverity  of  the  cold  which  prevailed  in  them.  But  all  that 
has  been  traced  out  of  the  banks,  and  even  the  origin  of 
this  river,  does  not  lie  beyond  the  55th  degree  of  latitude ; 
confequently  is  on  the  fame  parallel  with  the  northern  part 
of  England  and  Germany,  the  middle  of  Lithuania,  and  the 
middle  of  Ruffia.  Between  thefe  two  rivers  Strabo  places 
alfo  the  Rhoxolani,  who  in  general  are  confidered  as  the 
anceftors  of  the  Ruffians;  and  he  adds,  that  all  the  diftridls 
farther  north  were  uninhabitable  on  account  of  the  cold. 
In  another  place  he  fays,  that  all  the  northern  part  of  Bri¬ 
tain  was  very  thinly  peopled  on  account  of  the  cold,  and 
that  he  believed  all  the  countries  lying  beyond  it  to  be  un¬ 
inhabited.  Now  no  part  of  Great  Biitain  extends  beyond 
the  60th  degree  of  north  latitude ;  confequently  that  parallel 
includes  all  Norway,  aljno.lt  the  whole  of  Sweden,  and  the 
half  of  Ruffia.  Thefe  countries,  therefore,  in  the  time  of  Stra- 
bo,  that  is,  about  the  period  of  Auguftus,  were  confidered  as 
uninhabited.  The  ancients,  in  general,  fpeak  of  all  the  lands 
which  lay  beyond  the  55th  degree  of  north  latitude  as  filled 
with  lakes,  xnoraffes,  ice,  fnow,  and  fogs,  almofi:  like  thofe 
countries  to  the  north  of  HudfoiTs  Bay. 

Thefe,  in  my  opinion,  are  fufficient  and  unquefiionable 
proofs  of  the  exceffive  feverity  which  prevailed  2000  years 
ago  in  the  climate  of  thofe  countries  of  Europe  lying  between 
the  latitude  of  440  and  50°  north  latitude,  and  fully  eftablifli 
the  difference  between  the  ftate  of  their  temperature  in  thofe 
periods  and  what  it  is  at  prefent.  The  more  northern  lands, 
which  the  ancients,  on  account  of  their  unfupportable  cold, 
confidered  as  uninhabitable  ;  Iceland,  Norway,  Lapland, 
and  the  northern  part  of  Ruffia  and  Siberia,  are  habitable, 
and  inhabited  at  prefent,  as  is  well  known,  though  exceed¬ 
ingly  cold.  The  ancients  alfo  fpeak  of  effedts  produced  by 
the  cold  of  winter  in  Italy,  Greece,  Leffer  Afia,  & c.  which 
at  prelent  are  certainly  unknown.  The  foil  of  the  latter 
countries,  as  well  as  that  of  the  ancient  Affyiia,  Chaldea, 

Paleltinej 
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P^leftine,  the  Roman  part  of  Africa,  and  Spain,  is  at  prefent 
remarkably  ftony,  and  burnt  up  with  heat.  We,  however,- 
know,  that  Spain  in  partipular,  about  1800  years  ago,  was 
exceedingly  rich  and  fruitful,  and  abounded  with  all  forts  of 
proviiions,  which  are  no  longer  to  be  found  in  it  *,  It  ap¬ 
pears  to  me  unneceflary  to  produce  more  proofs,  as  the 
change  of  the  foil  and  fertility  in  all  the  countries  bordering 
on  the  Mediterranean  Sea,  and  whjch  formed  the  riched 
-and  mod  beautiful  part  of  the  Roman  empire,  is  admitted  as 
a  certain  fa£t  by  all  thofe  who  have  fppkcn  of  their  former 


and  prefent  date. 

It  is  therefore  beyond  a  (doubt,  that  the  foil  and  tempera¬ 
ture  of  all  the  lands  from  Spain  to  India,  and  from  the 
ridge  of  Mount  At(as  to  Lapland  and  the  remote  parts  of 
the  north,  have  in  the  couyfe  of  ages,  fmce  the  period  of  the 
olded  hidorical  monuments  dill  extant  to  the  prefent  time, 
been  gradually  fubjedted  to  a  complete  change,  from  the 
utmod  degree  of  moidure  and  cold,  to  a  great  degree  of  dry- 
nefs  and  warmth.  An  effect  fo  continued  and  uniform  mud 
have  fome  caufe,  which  is  equally  fo  itfelf. 

Dr.  Williamfon  afferts,  that  the  climate  of  America  is 
becoming  continually  milder ;  and  he  confirms  it  by  a  num¬ 
ber  of  fads.  This  effect  is  dire&ly  contrary  tq  the  hypo- 
thefis  of  a  celebrated  naturalid  refpedling  the  theory  of  the 
earth  and  the  planets,  who  afferts,  that  they  have  been  con¬ 
tinually  lofmg  warmth  fince  they  were  fir  it  in  a  date  of  fu- 
don,  and  aye  becoming  always  colder ;  fo  that  they  will  at 
length  be  incapable  of  peeping  alive  any  animal  or  vege¬ 
table  production  f .  All  hidorical  and  phyfical  monuments, 
however,  prove  the  contrary. 


*  The  diftri&s  in  the  neighbourhood  of  Toledo  are  deftitute  of  tree-* 
on  which  account  the  heat  in  fummer  is  unlupportable,  and  wood  in  win* 
ter  exceedingly  dear.  When  Martial  wrote  the  following  lines,  the  coun¬ 
try  nau  ft  certainly  have  been  in  a  very  different  ft  ate  : 

./Eft as  ferenus  aureo  franges  Tag© 

Obfcurus  umbris  arborum. 
f  This  was  the  opinion  of  Buffon.  Edit. 

It 
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It  is  not  merely  in  modern  tunes,  and  ftnee  the  improve¬ 
ment  of  natural  philofophy,  that  this  change  of  temperature 
and  foil  has  been  remarked.  A  great  number  of  places,  well 
known  and  deferibed  by  the  ancients,  in  Paleftine,  Syria, 
LefTer  A  fra,  Greece,  Italy,  Spain,  and  Barbary,  exhibit  proofs 
of  the  changes  which  have  taken  place  in  the  foil  and  tempe¬ 
rature  in  the  courfe  of  time.  Every  one  knows  their  prefent 
/dry  and  barren  Hate,  which  feems  to  be  paft  remedy.  It  is  fo 
.contrary  to  that  in  which  they  were  formerly,  according  to 
all  the  deferiptions  of  them  left  us  by  Greek  and  Roman 
authors,  that  it  is  impoffible  for  us  to  aferibe  this  difference 
merely  to  the  inclination  of  the  ancients  for  exaggeration  *  : 
the  clear  and  precife  fadts,  which  various  celebrated  authors 
have  mentioned  refpedling  them,  will  not  allow  of  fo  abfurd 
a  fuppofition.  Ovid  fays  that,  in  his  time.  Lower  Moefia, 
to  which  he  was  baniflied,  produced  neither  vines  nor  fruit- 
trees. 

Nam  procul  a  Getico  Iittore  vitis, 

Nam  procul  a  Geticis  finibus  arbor  abeft. 

Strabo,  who  was  a  few  years  later  than  Ovid,  fpeaking  of 

vine  plants  in  the  Thracian  Bofphorus,  fays,  that  in  winter 

it  was  ncceffary  to  bury  them  under  the  earth  in  order  to 

preferve  them.  Not  long  after,  it  was  obferved  by  Pompo- 

nius  Mela  and  Pliny  the  elder,  in  fpeaking  of  Thrace,  that 

there  were  fcarcely  any  fruit-trees  in  that  country,  and  that 

in  winter  it  was  neceflary  to  cover  them  with  dung.  Mela 

* 

acids,  that  the  vines  often  grew  there,  but  that  the  grapes 
never  ripened  f?  Columella  is  the  firft  author  who  fpeaks 
of  vines  in  Gaul  j  and  he  fays  that  the  Sabines  and  the  Ro¬ 
mans  in  the  preceding  century  had  procured,  amid  ft  the  dc- 
yaflation  of  war,  more  abundant  crops  than  had  been  pro¬ 
cured  in  his  time  during  a  ftate  of  perfedt  peace.  But  no- 

*  Vo’taire  pays  this  compliment  to  the  authors,  of  the  Bible  in  regard 

to  Paleftine. 

•u  ■  «> 

i  Vitm  frequyntius  tolcrat,  fed  nee  ejus  quidem  frurius  maturat  ac 

mitigat. 
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thing  in  this  refpedl  is  more  firiking.  than  what  is^  obferved 
by  Columella  in  regard  to  the  changes  of  climate.  “  I  find/51 
fays  he,  u  jtliat  it  is  the  opinion  of  many  refpedtable  authors 
that  the  quality  and  {late  of  the  atmofphere  become  changed 
in  the  courfe  of  a  long  feries  of  ages :  for  Saferna,  in  that 
work  which  he  has  left  on  agriculture,  infers  that  the  hate 
pf  the  atmofphere  is  changed,  becaufe  certain  diilridts,  which 
formerly  were  incapable  of  producing  vines  or  olives  on  ac-* 
count  of  the  continual  feverity  of  the  winter,  now  yield  abun¬ 
dant  vintages  and  plenty  of  oil  by  the  climate  having  be¬ 
come  milder  and  warmer  V  But  it  is  now  time  that  I 
fhould  proceed  to  an  inquiry  into  the  caufes  that  produce 
thefe  changes,  the  effe6ts  of  which  I  flatter  myfelf  I  (hall  be 
able  to  prove. 

[To  be  concluded  in  next  Number.] 


II.  Obferv ations  on  the  Vibration  Nodes  of  ISlufical  Strings . 

By  J.  G.  Voigt  of  Halle f. 


Exper.  I.  r>  ivide  AB,  the  firing  of  a  monochord,  into 
gny  number  of  equal  parts,  for  example  four,  by  the  points 
CDE,  and  place  a  moveable  bridge  at  E;  put  on  the  points 

C,  D  of  the  firing,  and  any  others  at 


C  D  E 

*i.  .  - .  . 


pleafure,  light  bodies,  fuch  as  fmall  bits 
p  of  paper,  and  draw  a  violin  bow,  rubbed 


,+j 


with  rohn,  over  the  partEA;  you  will 
hear  the  tone  correfponding  to  the  part 
EA,  which  is  to  the  tone  of  the  whole  firing  A B  as  4: 1 ; 
and  all  the  bits  of  paper,  except  thofe  lying  on  the  points 


*  Multos  enim  memorabiles  auitores  comperi  perfualum  habere,  long© 

v 

2Kvi  fitu  qualitatem  cceli  ftatumque  mutari - - - .  Nam  (Saferna^ 

eo  libro  quern  de  agricultural  feriptum  reliquit,  mntatum  cceli  ftatum  lie 
eolligit,  quod,  qua;  regiones  antea  propter  hicpiis  alliduam  violentiam  nul- 
lam  llirpem  yitis  aut  olese  depofitarn  cuftodire  pptuerint,  nunc  mitigate 
jam  et  intepefeente  priftino  frigore  iargifftmis  plivitatibus,  liberique  vinde- 
tjiiis  exuberent.  Dc  Re  Rujhca,  Lib.  i.  cap.  1. 

4  Fruiii  Grcn’s  ‘'journal  der  Fhyfib,  Vol.  II.  part  3. 

y  .  C  and 
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C  and  D,  will,  by  the  vibration  of  the  firing,  be  thrown  front 
it.  The  points  C  and  D  are  called  vibration  nodes.  In  this, 
and  all  the  other  experiments  of  this  kind,  the  point  where 
the  bridge  {lands  is  alfo  a  vibration  node. 

II.  Divide  the  firing  AB  into  a  number  of  equal  parts  at 
pleafure,  for  example  five ;  cut  off,  by  removing  the  bridge 
to  E,  two  of  thefe  parts  (this  number  2  and  the  other  5 
jnuft  have  1  far  a  common  divifor)  ;  place  upon  the  points 

of  divilion  C,  D,  F,  and  any  others  of 

C  D  E  F  ta^en  at  pleafure>  light  bo- 

^ _ _ _ '  _ _ dies,  fuch  as  bits  of  paper ;  draw  the 

violin  bow  over  the  part  EA,  and  all 

the  bits  of  paper  except  thofe  on  C 

£nd  D  will  then  be  thrown  off,  and  you  wall  hear  a  tone 

which  is  to  the  tone  of  the  whole  firing  as  5  :  2,  and  which 

correfponds  to  the  tone  of  the  part  EA. 

III.  Divide  a  firing  AB  into  any  number  of  equal  parts, 
for  example  fix,  by  the  points  C,D,  E,  F,  G  ;  cut  off  as  be. 
fore,  by  removing  the  bridge  to  F,  two  parts  (this  number  3, 
and  6  the  number  of  the  parts  of  the  whole  firing,  muff  have 
a  greater  common  djvifor  than  1)3  place  upon  the  other  four 

points  of  divifion  C,D,E,  G,  and 

~  t*  t-  i"  ^  ariy  others  of  the  firing  taken  at 

G  DaE  r  G  .  ......  a 

t  t  ^  pleaiure,  light  hodies,  fuch  as  bits 

of  paper ;  and  all  thefe,  except  that 
at  D,  will  be  thrown  down  bv  rub¬ 
bing  the  bow  againfl  fB,  the  part  cut  off  by  the  bridge ;  you 
will  alfo  hear  a  tone  correfponding  to  the  part  FB,  which  is 
to  the  tone  of  the  whole  firing  a?  6 :  2  or  3  : 1 , 

IV.  If  you  place  upon  the  firing,  without  cutting  off  any 

»  »  .1  * 

part  of  it  by  the  bridge,  different  bits  of  paper  in  points 
taken  at  pleafure,  and  rub  with  the  bow  fo  as  to  make  the 
whole  firing  found,  all  the  bits  of  paper  will  be  thrown  from 
it.  This  experiment  will  give  the  fame  refult  when  you  cut 
off  in  the  middle  the  part  of  the  ftring  which  actually  founds  * 
for  example,  you  may  vary  the  fecond  experiment  thus  : — 

6  V.  Divide 
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V.  Divide  the  firing  A B  by  the  points  C,  D,  E,  F,  into 

five  equal  parts ;  cut  off,  by  means  of  two  moveable  bridges, 

the  part  DE;  place  upon  C  and  F,  and  other  points  of  the 

firing  AB,  fmall  bits  of  paper :  rub  the 

C  D  E  F  bow  again fl  ED  ;  all  the  bits  of  paper 

A. — . — . — . — . — .B  will  be  thrown  off  except  thofe  in  G 

and  F,  and  you  will  hear  the  tone  cor- 

tefponding  to  DE,  which  is  to  the  tone  of  the  whole  firing 

as  5  :  r .  . 

From  thefe  few  experiments,  the  following  laws  refpecling 

vibration  nodes  may  be  deduced  : — ■ 

1.  The  part  of  the  firing  apparently  at  reft  is  not  perfe&ly 

fo,  but  only  its  vibration  nodes. 

2.  The  original  vibrating  part  of  the  firing,  which  is 
brought  into  immediate  vibration  by  rubbing  with  the  violin, 
bow,  has  no  vibration  nodes ;  and  therefore  no  firing  on  the 
violin,  violoncello,  harp,  or  harpfiehord,  can  have  any.  All 
the  vibration  nodes  on  thefe  inftruments  lie  behind  the 

bridge. 

3.  For  vibration  nodes  to  be  poffible,  a  part  of  the  firing 
muft  be  apparently  at  reft;  consequently,  the  number  wftiieh 
expreffes  the  height  of  the  tone  emitted,  as  compared  with 
the  tone  of  the  whole  firing  =  1,  muft  be  greater  than  one, 
and  muft  therefore  be  expreffed  by  an  improper  fraction. 

4.  Tn  order  to  determine  the  number  of  the  vibration 


nodes  of  a  ftrinp"  for  the  tone  — — ,  where,  as  before  fliewn,  a 
0  b 

muft-  be  greater  than  b,  we  need  only  reduce  the  fra&ion 

JL,  which  expreffes  the  proportional  height  of  the  tone,  to 
,  b 

its  loweft  terms  and  fubtradft  the  fmaller  number  q  from 

the  greater  p:  the  difference  p  —  q  will  be  the  number  of  the 
vibration  nodes.  This  law  follow's  very  naturally  fiom  the 
preceding  experiments. 

When  the  height  of  the  tone  to  be  produced  is  to  the  tone 

of 


3S° 
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of  the  whole  firing  as 


a  b 


a 


parts  of  the  firing  mufl  fee 


rubbed  with  the  bow  in  order  to  produce  that  tone,  that  is^ 
the  firing  is  divided  into  a  parts,  and  b  parts  mufl  be  cut  off 
and  rubbed  with  the  bow;  therefore  a  —  b  are  parts  of  the 

a-—h 

firing,  or - -  of  the  whole  firing  apparently  at  reft,  the 

a*  ' 

extreme  points  of  which  are  capable  of  producing  vibration 
nodes ;  and  when  is  brought  to  its  lowefl  expreflion, 

CL 

b 


It  gives  a  —  b  vibration  nodes,  If-f-  be  not  in  its  lowefl 

V  &  .  1  • ; ,,  ’ 

terms,  let  its  lowefl  terms  be  ~  - ;  fo  that  — -  - 

p  a 

and  when  e  is  the  greateft  common  divifor  of  a  and  b ,  a 

will  be  =  ep ,  and  b  —  eq\  therefore  a  —  b  —  e  (/>  —  q), 


!L. 

P  * 


Now,  if  it  fhould  be  required  to  apply  this  law  to  • — ,  the 
number  of  the  vibration  nodes  a  —  b  mufl  be  =  e  {pi — q) ; 

i 

but  if  applied  to  as  above  demonftrated,  the  number  of 

P  J 

the  vibration  nodes  will  be  p- — q;  therefore  e  [p —  q)  = 
p  — q ,  which  can  no  otherwife  be  true  than  when  e  is  =  i, 

that  is,  — -  or-^~  mufl  be  expreffed  in  its  lowed  terms. 
a  b 

5.  As  the  members  of  two  fradlions  not  of  the  fame  value 
may  have  the  fame  difference  as  ~  and  ±,  the  fame  number 
of  vibration  nodes  may  exift  where  the  tones  are  different, 
and  therefore  each  tone  has  not  its  own  peculiar  number  of 
vibration  nodes. 

6.  Vibration  nodes  are  only  poftible  where  the  tones  have 
a  certain  ratio  to  the  fundamental  tone. 

It  mufl  not,  however,  be  expedled,  that  the  experiment 
can  be  made,  for  example,  with  a  firing  26  inches  in  length, 
in  fuch  a  manner  that  you  can  divide  it  jnto  40  or  50  parts, 
and  rub  one  of  them  with  the  bow ;  for  in  this  cafe  the  vi¬ 
bration  nodes,  or  points  at  reft,  are  at  fo  little  diftance  from 

each 
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each  other  that  a  piece  of  paper  will  cover  more  than  one 
vibration  node,,  and  wall  be  thrown  off  by  rubbing  with  the 
bow,  though  they  ought  to  remain  ;  or  the  vibration  will  be 
too  weak,  and  not  be  fufficient  to  throw  off  the  bits  of  papef 
which  ought  to  fall. 


III.  Agenda ,  or  a  Collection  of  Qhfervations  and  Re fe arches 

the  Refults  of  which  may  ferve  as  the  Fou?idation  for  a 

Theory  of  the  Earth.  By  M.  De  Saussure. 

[Continued  from  page  265.] 

CHAP.  XIX. 

Refearches  to  he  made  in  regard  to  Earthquakes  « 

rip’ 

l.  •  HE  hiftorical  part :  the  greatnefs,  extent,  and  chro¬ 
nology  of  their  ravages  in  different  countries. 

2.  Does  it  appear  that  fome  countries  are  more  expofed 
to  them  than  others  ;  are  there  fome  abfolutely  exempted ; 
and  how  far  is  this  connected  with  the  local  fituation  of  the 
country  ? 

3.  To  obferve  the  extent,  duration,  and  direction  of  the 
vibrations  experienced  by  the  earth  when  it  {bakes. 

4.  Are  there  any  meteorological  phenomena  that  an¬ 
nounce  or  accompany  earthquakes j  fuch  as  extraordinary 
heat,  calms,  dorms,  movements  of  the  barometer,  electri¬ 
city,  vapours  difperfed  throughout  the  atmofphere,  palenefo 
or  peculiar  colour  ot  the  fun  and  bars  ? 

Other  phenomena \  fuch  as  fubterranean  none,  extra¬ 
ordinary  movement  of  the  fea,  the  water  of  fprmgs  increafed 
or  dried  up,  any  particular  fmell,  fymptoms  of  terror  among 
domeftic  animals. 

6.  Are  there  any  indications  that  fome  earthquakes  may 
have  been  the  effects  of  electricity,  and  that  fuch  convuffions 
might  Be  prevented  by  conductors  ? 

y.  Are  there  not  fome  aho  which  immediately  depend  on 
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lubterrarlean  fires,  and  which  are  preceded  by  or  accompaA 
nied  with  volcaiiic  eruptions  ? 

8.  Are  there  any  which  exhibit  iridlcatiorlS  of  the  effects 
of  water  converted  into  (team  ? 

9.  To  afeertain  the  fimultaneous  or  at  lead  aftoriifhirifr 
rapidity  of  the  effects  of  earthquakes  at  very  great  diftances. 

10.  Are  there  ally  in  dances  that,  during  the  moment  of 
an  earthquake,  fonle  pretty  confiderable  tract  of  lah’d,  or  a 
mountain,  has  been  raifed  to  a  great  height  above  its  former 
level,  and  has  afterwards  remained  in  a  date  of  elevation? 

11.  Are  there  dry  fogs,  fuch  as  that  of  1783,  which  may 
be  conddered  as  vapours,  that  have  iffued  from  the  earth  by 
the  action  of  (hocks  or  concuflions. 

CHAP.  XX. 

Ohferv atlons  to  he  made  on  Mines  of  Metal ,  Coal,  and  Salt » 

1.  The  hidorical  part:  the  epoch  of  the  difeovery  of  a 
mine;  of  its  being  firft  worked;  the  expence  and  net  pro¬ 
duce  at  different  periods.  If  there  ever  was,  or  (till  is,  a 
grant  of  it,  and  on  what  conditions. 

i.  A.  In  regard  to  the  phyfical  part,  care  mult  be  taken 
to  examine  whether  the  ore  be  in  veins  or  (trata;  that  is  to 
fay,  whether  it  inter(e£ts  the  (trata  ot  the  mountain,  or  be 
parallel  to  them. 

3.  In  mines  which  conlift  of  veins,  the  dimenfions,  thick- 
nefs,  and  length  of  the  veins  are  to  be  examined  ;  their  in¬ 
clination  in  regard  to  the  horizon,  and  their  dire&ion  in 
regard  to  the  cardinal  points*  The  miners  call  this  direc¬ 
tion  the  hours. 

3.  The  metal  it  contains;  the  mincrahfingfubdance,  and 
the  kind  of  mineral  which  thence  reful ts. 

4.  The  matrix,  or  non-metallic  foffil,  found  mixed  with 
the  ore. 

5.  The  nature  of  the  foil  at  the  bottom,  or  that  part  of 
the  mountain  on  which  the  vein  reds;  nature  of  the  cover¬ 
ing,  or  part  of  the  mountain  immediately  above  it. 
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6.  Nature  of  the  covering  of  the  veins,  or  thofe  parts  of 
the  vein  next  to  the  fub fiance  of  the  mountain. 

7.  Nature  of  the  drufes,  or  cryftadlifed  geodes  contained  in 
the  vein. 

7.  A.  The  form,  dimenfions,  and  nature  of  the  mountain 
which  contains  the  vein. 

8.  Situation  of  the  vein  in  regard  to  the  ftrata  of  the 
mountain  ;  under  what  angle  it  interfecls  them. 

9.  Its  fituation  in  regard  to  the  exterior  part  of  the  moun¬ 
tain;  whether  it  be  parallel  to  the  external  inclination  of 
the  mountain,  or  whether  that  inclination  be  in  a  contrary 
direction. 

10.  The  progrefs  of  the  vein :  whether  it  be  fubj'edl  to 
change  its'  diredlion  or  fituation,  and  according  to  what 
laws ;  if  there  are  any  indications  that  precede  thefe  changes ; 
any  corners,  vacuities,  or  fiffures,  which  interrupt  the  courfe 
of  the  vein;  and  how  it  is  found  after  having  been  loft  % 
fituation  and  diftanee  of  the  place  where  it  is  ficheft. 

11.  Lateral  veins  or  ramifications  of  the  principal  vein; 
veins  by  which  it  is  accompanied,  or  which  fun  parallel  to  it. 

12.  To  verify  Werner's  theory  in  regard  to  veins,  the 
fundamental  principles  of  which  are  as  follows: — 

A.  That  the  fpaces  occupied  by  veins  have  been  origi¬ 
nally  empty  crevices  or  fiffures. 

B.  That  thefe  fiffures  have  been  afterwards  filled  from  the 
bottom  upwards,  at  a  time  when  the  fea  ftill  covered  the 
mountains ;  and  by  the  precipitation  or  crvftallifation  of  the 
fubftances  which  were  before  diffolved  in  the  waters  of  the  fea. 

C.  That  of  two  veins  crofting  each  other,  the  mod  mo¬ 
dern  is  that  which  interfedls  the  other. 

D.  That  of  two  veins,  one  of  which  flops  and  diverts  the 
courfe  of  the  other,  the  moft  modern  is  the  latter. 

E.  That,  in  the  fame  vein,  the  parts  neareft  to  the  Tides  of 
the  furrounding  fubftance,  the  fatbahde  for  inftance,  are  the 
moft  ancient;  thofe- in  the  middle  the  moft  modern;  and 
the  intermediate  ones  of  a  mean  antiquity. 
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F.  Alfo  that,  in  the  fame  vein,  the  lowed  parts  are  the 
mod  ancient. 

G.  That  in  fome  veins  there  are  found  rolled  pebbles ;  in 
others  the  remains  or  organ ifed  bodies,  dwells,  and  wood ; 
and  in  others,  of  coal,  dones,  and  fea-falt. 

IT.  That  one  may  affign  the  relative  age  of  the  formation 
of  different  minerals;  for  example,  that  tin  mines  may  be 
faid  to  be  of  the  mod  ancient  formation ;  then  thofe  of  u ra¬ 
ni  te,  bifmuth,  &c.  | 

The  greater  part  of  the  following  quedions  will  furnidi 
confirmations  of  this  theory,  or  objections  againft  it,  accord¬ 
ing  to  the  lolution  given  of  them : 

13.  Is  it  true  that  there  are  mountains,  or  portions  of  j 
mountains,  fo  pierced  with  cotemporary  veins  that  they 
could  not  have  fupported  themfelves,  had  not  the  fub dance 
with  which  they  are  filled  been  created  at  the  fame  time  as 
the  mountain  itfelf  ?  I  have  ufcd  the  expreffion  cotempo¬ 
rary,  becaufe,  if  we  can  fuppofe  that  the  fitfures  filled  by 
thefe  veins  were  formed  in  fucceflion,  the  objection  which 
this  faCt  would  prefent  to  the  theory  of  Werner  would  be 
by  thefe  means  relolved. 

13.  A.  I  mud  here  repeat  the  10th  quedion  of  Chap.  II. 
Flow  can  it  be  conceived  that  all  the  metals  and  fubdances 
found  in  a  vein  Hiould  have  been  diffolved  by  the  water  of 
the  fea  *  ? 

14.  Is  it  true  that  there  are  in  Derbyfhirc  vertical  veins 
of  lead  interfeCted  feveral  times  by  horizontal  drata  of  amyg- 
daloides  or  load  done  ? 

15.  Are  there  found,  in  the  neighbourhood  of  veins,  drata 
of  the  fame  mineral  contained  in  thefe  veins,  and  which 
feem  to  have  been  depofited  at  the  fame  time  when  the  de- 
pofits  of  the  fea  filled  the  fiffures  occupied  by  thefe  veins  ? 

1 6.  Is  it  well  afcertained  that  there  are  certain  metals  and 
certain  kinds  of  ore  found  only  in  certain  kinds  of  moun- 

*  Or  in  the  waters  of  the  great  ocean,  which  are  fuppofed  to  have  co¬ 
vered  the  whole  globe  of  the  earth.  C. 

tains } 


a  Theory  of  the  Earth .  355 

tains  ?  And,  if  this  circumftance  be  true,  does  it  arife  from 
the  relative  aee  of  thefe  minerals  and  mountains,  or  from 
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the  fubftance  of  the  mountains  favouring  the  precipitation 
of  one  kind  of  mineral  more  than  that  of  another  ? 

17.  Is  it  true,  as  M.  de  Trebrafays,  that  the  richeft  veins, 
arid  the  richeft  points  of  any  vein,  are  found  in  the  vertical 
line  which  correfpbnds  with  the  lowed  part  of  the  refervoirs 
of  the  rain  water,  and  never  in  the  peaks  and  mod  elevated 
ridges?  And,  if  this  be  well  afcertained,  would  it  not  prove 
that  the  veins  had  an  origin  pofterior  to  the  grand  revolu¬ 
tions  which  have  given  to  the  lurface  of  ottr  globe  its  prefent 
form,  and  that  the  metals  have  been  depofited  in  them  by 
the  meteoric  watery  ? 

18.  Is  it  true  alfo  that  the  richeft  mines  are  found  in 
mountains,  the  declivities  of  which  are  not  fteep*  ? 

19.  Are  there  in  dances  of  veins,  entirely  exhaufted,  being 
again  filled  up  \\  ith  ore  ? 

20.  Does  the  production  of  metals  depend  on  the  influ¬ 
ence  of  the  fun  and  climate?  Are  they  more  frequently  found 
near  the  eaftern  or  iouthern,  than  the  weftern  or  northern 
faces  of  mountains  ? 

21.  Can  we  gcneralife  the  obferVatioii  made  in  Siberia, 
TYarifyivauia,  at  Mount  Rofc,  and  in  other  places,  that  in 
gold  mines  the  veins  are  richer  near  the  furface  of  moun¬ 
tains  than  at  a  greater  depth. 

21.  A.  Is  it  generally  true,  that  the  veins  are  richer  at 
their  points  of  interfecf ion  than  in  any  other  place? 

22.  Is  the  inclination  of  veins  feen  more  frequently  con¬ 
trary,  than  parallel  to,  the  adjacent  face  of  the  mountain? 

23.  Does  it  fometimes  happen  that  the  rock  which  forms, 
thd  fides  ( neben-geftein )  of  the  vein  is  as  rich  and  even 
richer  in  metal  than  the  vein  itfelf  ;  and  would  it  thence 

*  As  rhe  Saxon  authors  generally  fay  ;  becaufe  the  fa£i  is  true  among 
them  and  in  fome  other  countries,  while  the  cafe  is  not  fo  ellewhere,  and 
particularly  in  the  Pyrenees.  C. 
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follow,  that  the  metal  arrives  at  the  vein  bv  filtering  itfelf 
through  thefe  tides  ? 

24.  Is  it  true  that,  in  mountains  of  granite,  the  grain. of 
the  granite  is  finer  and  the  done  more  tender  in  the  neigh- 
bourhood  of  a  vein  ? 

25.  Are  there  obferved  in  any  mine  proofs  that  fubterra- 
nean  fires  have  contributed  to  its  formation  bv  fubliming  the 
metallic  fubftances,  or  by  melting  them  ?  In  a  word,  are 
there  feen  there  any  traces  of  the  action  of  fire  ? 

26.  In  the  greater  part  of  mines  do  we  not,  on  the  con¬ 
trary,  obferve  proofs  of  the  action  of  water  in  the  fituation  of 
minerals  and  of  their  matrices;  in  their  drufes  (groups  of  cryf- 
tals),  and  in  the  fiate,  form  and  nature  of  their  cryftallifation  ? 

27.  Does  there  prevail,  at  the  bottom  of  mines,  a  heat  fu- 
perior  to  the  mean  temperature  of  the  earth  ?  And  if  fuch 
a  heat  exifts  in  any  mine,  may  it  not  be  explained  by 
that  produced  by  the  lamps  ;  by  the  miners  tbemfelves  j 
by  fome  accumulations  of  pyrites,  or  feme  local  refervoirs 
of  water,  without  having  recourfe  to  a  general  canfe  or  cen- 
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tral  fire  ? 

28-  Is  it  certain  that,  in  general,  veins  decreafe  in  thick - 
nefis  in  proportion  as  they  proceed  to  a  greater  depth,  and 
terminate  in  fuch  a  manner  that  the  fi fibres  which  contain 
them  are  elofed  at  the  bottom  >  Were  this  fa6h  eftablifhed, 
would  it  deftroy  the  poffibilily  of  fublimations  arifing  from 
the  interior  parts  of  the  earth  *  ? 

29.  In  mines  which  proceed  by  ft  rata,  to  obferve  their 
nature,  extent,  thicknefs,  inclination,  and  depth ;  their  in¬ 
terruption  by  the  veins  that  interfeef  them  ;  their  alternate* 
Iwellings  and  conftriclions,  as  well  as  the  augmentation  and 
diminution  of  their  richnefs,  and  the  figns  which  precede 
thefe  changes. 

*  *8.  A.  Do  there  exiit  veins  of  from  ten  to  twenty  fathoms  and 
more  in  thicknefs  ?  or  have  not  metalliferous  banka  or  fiffures  between 
two  different  kinds  of  Hone  beeq  t«k-.n  for  yeins  ?  C. 
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30.  Whether  it  be  rare  to  find,  under  the  form  of  ftrata, 
4pther  metallic  mines  than  thofe  of  copper,  iron,  lead,  cala¬ 
mine,  and  manganefe. 

31.  Whether  the  mines  in  firata  are  generally  poor  near 
the  furface  pf  the  mountain,  and  become  richer  the  deeper 
they  proceed. 

31.  A.  Whether  mines,  where  the  metal  is  found  in 
lumps  or  in  a  mafs  (ftockwerle),  ought  to  be  claftbd  among 
thofe  in  veins  or  thofe  in  ftrata  *  ? 

*2.  In  coal  mines  to  obferve  the  nature  of  the  coal;  more 
or  lefs  compact ;  more  or  lefs  rich  in  bitumen  ;  more  or  lefs 
mixed  with  argil  or  pyrites. 

33.  To  examine,  in  the  coal,  the  traces  of  their  origin; 
whether  they  have  been  formed  of  wood,  turf,  or  marine 
plants  f. 

34.  To  obferve  whether  there  are  found  the  remains  of 
marine  or  terreftrial  animals. 

35.  The  progrefs  of  the  ftrata:  whether  it  be  true  that 
they  often  begin  by  defeending  in  order  to  become  hori¬ 
zontal,  and  afterwards  to  re-afeend ;  and  that  they  are 
thickeft  in  the  horizontal  part,  and  give  coal  of  a  better 
quality  J. 

*  31.  B.  To  obferve  alfo  a  third  pofition  of  the  ore,  or  ore  found  in 
the  tranfitions  (jlein-fcheidunS)-y  that  is  to  fay,  between  two  kinds  of  ftone 
of  a  very  different  nature  ;  as  between  argillaceous  fchift  and  calcareous 
ftone,  between  the  fame  fchift  and  compound  rocks,  &c.  Not  to  con* 
found  this  pofition  of  ore  with  real  veins,  bor  with  metalliferous  banks, 

ore  in  ftrata,  and  th ejlocfoverke,  C. 

f  33.  A.  To  diftinguilh  carefully  real  coal  from  jet  or  fofffl  coal  (the 
braun-koble  of  the  Germans),  and  from  coal  earth,  as  well  as  from  that 
fubftance  known  by  the  Germans  under  the  name  of  blend-kohle.  C, 

33.  B.  To  examine  whether  there  is  not  found  fometimes  in  calcareous 
foil,  fat,  gelatinous  coal ;  or  whether  there  is  never  found  but  dry,  friable 

coal.  C.  *  ... 

+  it.  A.  To  afeertain  whether  there  cxifts  fad'd  coal  in  veins,  as  is 

fojd  w  be  the  cafe  at  Wehrau  in  Upper  Lufetia.  C, 
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36.  Whether  there  arefeveral  ftrata,  one  above  the  other* 
with  banks  or  other  fofiils  interposed.  The  quality  and  re¬ 
lation  of  thefe  ftrata. 

37.  The  nature  and  thicknefs  of  the  ftrata  of  the  earth 
or  hones  under  which  the  coal  mine  is  found;  the  im~ 
preftions  and  other  veftiges  of  organifed  bodies  found  in 
thefe  ftrata. 

*  t  *  «  ■  « 

37.  A.  How  can  thofe  who  afcribe  the  origin  of  coal  to 
forefts  buried  in  the  earth*  explain  the  very  thin  ftrata  of 
that  foftil  contained  between  banks  of  calcareous  (tones*  and 
which  are  repeated  at  different  heights  in  the  fame  moun¬ 
tain  ?  Does  not  this  obfervation  (hew  that  there  are  coal 
which  have  originated  alfo  from  fuci*  algae*  and  other  ma¬ 
rine  plants  ? 

37.  B.  Ought  we  to  fuppofe  that  all  coals  have  been  in  a 
ftate  of  folution  ?  What  is  the  agent  which  diflolved  them* 
and  which  may  be  called  the  mineralifer? 

38.  Though  mines  of  rock  fait  are  commonly  found  in 
ftrata,  yet  M.  Fichtel  affirms*  that  there  are  found  in  Tran- 
fyl vania  enormous  maftes  of  pure  fait,  compact*  and  without 
any  appearance  of  foreign  bodies.  Thefe  he  confiders  as  of 
very  ancient  formation,  and  diftinguiflies  them  from  thofe 
which  are  in  ftrata  between  beds  of  argil  and  free-done 
mixed  with  (hells.  Thefe  important  facts  deferve  to  be 
thoroughly  examined. 

39.  To  afcertain  the  truth  of  an  aftertion  made  by  the 
fame  geologift*  that  thefe  maftes  of  fait  are  furrounded  by 
ancient  volcanoes ;  and  to  determine  whether  we  ought  to 
believe  with  him*  that  this  fait  has  been  cryftallifed  by  the 
heat  of  thofe  volcanoes  which  evaporated  the  water  that  held 
them  in  folution. 

40.  To  examine,  in  the  Lift  place,  whether  any  of  thefe 
maftes  ot  fait  appear  to  have  been  raifed  up  by  lubtcrranean 
fires  to  a  height  greater  than  that  at  which  they  were  at  the 
time  of  their  formation. 
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41.  To  examine  the  reafon  of  the  lingular  connexion 
obferved  between  mines  of  fait  or  fait  fprings  and  mountains 
of  gypfum 

[To  be  continued.] 


IV.  Account  of  a  large  Tree  in  India.  Ty  Colonel 

Ironside  f. 

OY  the  fide  of  the  Ganges,  about  three  miles  above  the 
fortrefs  of  Allahabad*  near  the  fin  all  pagoda  of  a  gofleir 
(fakir),  I  faw,  on  the  21ft  of  November  1777,  four  trees 
called  kulberich ;  the  trunk  of  one  of  which  appeared  of  fo 
uncommon  a  flze,  that  I  fent  for  a  firing  to  meafure  its  di- 
menfions,  and  found  the  circumference  of  it  to  be  thirty 
feet  ten  inches.  Its  height  is  that  of  a  pretty  large  beech* 
the  rind  or  bark  even*  annulated  and  pulpy ;  and  all  the 
limbs  fmooth  and  very  large,  but  rather  fcant  of  foliage ; 
thofe  very  fmall  branches  which  bore  leaves  being  in  drif¬ 
ters,  fo  that  the  tree,  at  fome  diftance,  feemed  not  unlike  a 
Hem  of  the  thick  fpecies  of  coralline .  The  leaves  are  the 
flze  of  oak  leaves,  but  not  linuated,  and  of  a  light  though 
not  bright  green;  the  fruit  is  of  the  fame  colour,  in  fliape 
aim  oft  conical  like  a  pine,  nine  inches  long,  eleven  inches 
and  a  half  round  the  moll  fwelling  part,  and  with  a  loft 
velvet  rind.  Not  being  in  bloffom  at  that  feafon,  I  had  no 
opportunity  to  obfcrve  the  flower.  The  fakir  told  me  that 
there  were  only  thofe  four  within  700  miles  of  the  place  ; 
the  feeds  of  them,  which  are  fliaped  like  a  kidney  bean,  and 
4s  large  as  a  caravanfa,  having  been  fent  for  by  one  of  the 

*  And  particularly  of  gypfum  coloured  by  a  red  argil.  To  examine 
alfo  why  afphaltcs  is  commonly  found  in  the  neighbourhood  of  ialt-pus. 

4?..  To  obferve  the  different  tfflorefcence  of  the  different  felts  forme, 
on  the  rocks  and  the  furface  of  the  earth,  in  order  to  determine  their  13a- 

ture.  r 

43 .  To  note  alfo  the  nature,  the  abundance,  and  wha?  may  be  ditco- 

vered  in  regard  to  the  origin  of  mineral  waters :  to  determine  the  tempe¬ 
rature  of  them.  C. 
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emperors.,  and  fown  there.  The  groves  and  fafhion  of  the 
ground,  as  well  as  the  fruit-trees,  and  a  large  hone  wall 
about  them,  indicate  the  place  to  have  been  once  a  garden, 
and  it  is  called  to  this  lime  Bejum-ke  Bang,  or  the  Queen's 
Garden . 

On  my  arrival  at  Patna,  on  the  ad  of  January  1778,  I 
luckily  met  with  a  gentleman  named  Kerr,  celebrated  for 
his  fkill  in  botanical  refearches,  who  told  me  that  the  above-, 
mentioned  tree  was  of  the  fpecies  claHed  in  the  Jhnnaean 
fyhem  under  the  name  of  Adanjonia,  a  defeription  of  which 
is  to  be  found  in  the  fixth  edition  of  his  Genera  Plantarum , 
printed  at  Stockholm  1764,  p .352. 


V.  Account  of  q  Banian  Tree  in  the  Province  oj  Bahar „ 

Bj  Colonel  Ironside  *. 

Near  Manjee,  a  finall  town  at  the  confluence  of  the 
j Devab  (or  Gogra)  and  the  Ganges ,  about  twenty  miles  well 
of  the  city  of  Patna,  there  is  a  remarkably  large  tree,  called 
a  hur  or  banian  tree ,  which  has  the  quality  of  extending  its 
branches,  in  a  horizontal  dire&ion,  to  a  confiderable  dihance 
from  its  hem ;  and  of  then  dropping  leahefs  fibres,  or  feions, 
to  the  ground,  which  there  catch  hold  of  the  earth,  take 
root,  embody,  grow  thick,  and  ferve  either  to  fupport  the 
protradled  branches,  or,  by  a  farther  vegetation,  to  compofe 
a  fecond  trunk.  From  thefe  branches  other  arms  again 
ipring  out,  fall  down,  enter  the  ground,  grow  up  again,  and 
conftitute  a  third  hem,  and  fo  on.  From  the  oppofi^e  pretty 
high  bank  of  the  Ganges,  and  at  the  diftance  pf  near  eight 
miles,  we  perceived  this  tree  of  a  pyramidical  fhape,  with 
an  eafy  fp reading  dope  from  its  fummit  to  the  extremity  of 
its  lower  branches,  and  unhook  it  at  firff  for  a  fmall  hill : 
we  had  no  quadrant  to  meafure  its  height;  but  the  middle 
or  principal  hem  is  confiderably  higher,  I  think,  than  the 
higheh  elm,  or  other  tree,  I  ever  fgw  in  England,  The  foh 
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lowing  comp  rife  fome  other  of  its  dlmenfions,  which  were 
taken  with  a  cord  of  a  given  length  e — 

Yards.  Feet. 

Diameter  of  the  branches  from  north  to  fouth  131,  or  3 63 
Diameter  of  ditto  from  eaft  to  weft  -  125,  or  375 

Circumference  of  the  fhadow  of  the  extreme 

branches,  taken  at  the  meridian  -  372,  or 

Circumference  of  the  feveral  bodies  or  herns, 
taken  by  carrying  the  cord  round  the  outer- 
moft  trunks  -  -  -  307,  9^1 

The  feveral  trunks  rpay  amount  to  fifty  or  fixty , 

N.  B,  The  dropping  fibres  fhpot  dpwn  from  the  knots  or 
joints  of  the  boughs. 

This  tree,  as  well  as  the  feepel ,  and  many  other  large  trees 
in  India,  is  a  creeper.  It  is  often  feen  to  fpring  round  other 
trees,  particularly  round  every  fpeeies  of  the  palm.  The 
date,  or  palmyra,  growing  through  the  centre  of  a  bania* 
tree,  looks  extremely  grand ;  and  yet  nope  of  the  European 
landfcape  painters,  who  have  delineated  views  of  this  coun¬ 
try,  have  introduced  this  chara&eriftic  objedf  into  their 
pieces.  I  have  frequently  obferved  it  alfo  {hooting  from  0I4 
walls,  and  running  along  them.  In  the  infide  of  a  large 
brick-wall  it  lined  the  whole  circumference  of  the  internal 
{pace  of  it,  and  thus  actually  became  a  tree  turned  infide  out* 
Under  the  tree  fat  a  fakir,  or  devotee.  He  had  been  there 
twenty-five  years  \  but  he  did  not  continue  under  the  tree 
throughout  the  year,  his  vow  obliging  him  to  lie,  during  the 
four  coldeft  months,  up  to  his  neck  in  the  Ganges  5  and  to 
fit,  during  the  four  {lotted  months,  ploie  a  large-  fire. 
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VI.  On  the  different  Kinds  of  Cadmia ,  and  particularly  thofe 
of  Zinc  and  Cobalt .  By  1. 1.  Bindheim  of  Mof cow. 

[Concluded  from  Page  255.] 

Of  Cobalt. 

It  is  fcarcely  a  century  and  a  half  fince  people  knew 
how  to  make  ufe  of  cobalt  ore.  Brandy  counfeifor  of  the 
mines  in  Sweden,  iirft  proved  that  cobalt  was  a  femi- metal, 
and  that  it  poffeffed  peculiar  properties  different  from  thole 
of  other  metals.  He  defended  his  opinion  againft  various 
objections  that  were  made  to  it ;  but  it  is  ft  111  believed  by 
feme,  that  it  is  a  mixture  of  copper,  iron,  and  arfenic  and 
this  feems  the  more  probable,  as  a  fixed  blue  colour,  :i  for 
being  employed  in  the  arts  and  manufactures,  is  prepared ' 
with  advantage  at  Vienna  from  iron  and  arfenic.  This, 
however,  does  not  place  the  circumftance  beyond  all  doubt, 
for  it  ft  ill  remains  to  be  examined  whether  the  arfenic  and 
iron  employed  for  that  purpofe  be  free  from  cobalt ;  and, 
until  that  be  afeertained,  the  fa£f  muff  be  involved  in  un¬ 
certainty  ;  for  both,  or  at  leaft  one  of  them,  may  be  mixed 
with  cobalt. 

Lehmann  was  of  opinion,  that  the  colouring  matter  of 
cobalt  confiffed  of  a  fine  alcaline  earth  combined  with  fome 
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particles  of  copper  and  iron  \  and  he  made  experiments  on 
this  fubjecl,  by  which  he  obtained  blue  glafs.  But  from 
the  defeription  he  gives  of  his  experiments  it  does  not  appear 
Sufficiently  proved  that  ingredients  f^ee  from  cobalt  were  ufed 
for  the  mixture. 

The  reafon  why  fome  may  have  been  inclined  not  to 
aferibe  the  principle  which  colours  fmalt  to  a  metallic  fubr 
itance  may  have  been,  that  they  employed  for  their  experi¬ 
ments  a  cobalt  ore  free  from  arfenic,  and  did  not  apply  a, 
fufficiently  ltrong  heat,  without  which  the  regulus  of  cobalt 
is  difficult,  to  be  fufed,  and  not  fo  eaffiy  feparated  :  the  prin¬ 
ciple  which  gives  the  blue  colour  to  glals  is,  however,  to  be 
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afcribed  certainly  to  the  metal  of  cobalt,  as  has  been  placed 
beyond  all  doubt,  and  clearly  proved  by  the  experiments  oi 
1VI.  Meyer,  to  be  found  in  Sellers’  Collections. 

Some,  on  the  other  hand,  have  endeavoured  to  banifh  co¬ 
balt  from  the  number  of  metals;  but  no  one  will  certainly 
any  longer  doubt  of  its  being  a  peculiar  metal,  fince  it  is  well 
eftabl idled,  that  (imple  fubftances  are  properly  confidyred  to 
be  fpecifically  different  when  they  exhibit  various  properties 
which  other  bodies  do  not  poffels,  and  that  every  fub dance 
is  confidered  as  finiple  when  it  cannot  be  feparated  into  dif¬ 
ferent  principles,  and  be  again  formed  from  them.  Now  this 
is  confirmed  in  regard  to  cobalt;  and  it  is  found  that  it  not 
only  pofteffes  properties  different  from  thole  of  all  other  me¬ 
tals,  but  is  itfelf  a  metal  of  a  totally  peculiar  kind,  Even 
though  there  be  an  analogy  between  iron,  nickel,  arfenic, 
and  cobalt;  and  though,  according  to  the  fuppofed  hypo- 
thefis,  the  regulus  of  cobalt  is  only  a  variety  of  iron,  and  that 
it  is  difficult,  if  not  impoffible,  to  feparate  it  from  cobalt; 
vet  the  latter  dill  remains  a  metal  of  a  peculiar  kind. 

The  fir d;  and  principal  refearches  for  difcovering  cobalt 
mines  were  made  in  the  Saxon  mountains,  and  thefe  pro¬ 
cured  to  that  country  an  opportunity  of  carrying  on  a  con- 
fiderable  trade  with  this  production.  Good  cobalt  ore,  fit 
for  colouring,  is  found  at  prefent,  though  not  in  fuch  abun¬ 
dance,  in  Hefle,  Wurtemberg,  the  Harz,  Bohemia,  Pruffia, 
Silefia,  and  Sweden, 

As  far  as  I  know,  pure  native  cobalt  has  never  yet  been 
found ;  what  is  commonly  pretended  to  be  fuch,  is  mine- 
ralifed  by  arfenic.  It  is  found  in  an  oxygenated  ftate,  and 
always  combined  with  iron,  and  alio  mineralifed  with  car¬ 
bonic  acid;  in  vitrious  cobalt  ore,  by  the  ftilphunc  and 
the  arfenical  acids;  and  to  this  belongs  the  fo  called  flowers 
pf  cobalt,  found  in  tender  reddifh  cryftals :  it  is  alfo  found 
mineralifed  by  arfenic,  with  a  little  iron,  in  dull  grey  cobalt 

ore ;  by  fulphur  and  arfenic,  with  iron,  in  white  arfenical 
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cobalt  ore ;  and  by  a  little  fulphnr,  with  abundance  of  iron 
without  any  arfenic,  in  fulphurated  cobalt  ore. 

When  fuch  ore  is  treated  in  thefire,  the  arfenic  evaporates, 
and  the  metallic  and  earthy  particles  remain  behind,  which, 
in  order  to  be  prepared  for  commerce,  mud  be  mixed  with 
pounded  quartz  or  fand,  afterwards  moiftened,  and  then 
packed  tip  in  calks  under  the  name  of  fajior  or  xaffira.  If 
very  fulible  glafs  be  melted  with  a  little  cobalt  ore,  and  if 
the  rnafs  be  finely  pnlverifed,  it  produces  fmalt,  which,  by 
walking,  may  be  fitted  for  an  article  of  commerce  of  diffe¬ 
rent  qualities  and  forted.  This  fmalt,  however,  contains  in 
general  an  impure  regulus  of  cobalt,  which  often  confifts  of 
a  mixture  of  cobalt,  iron,  arfenic,  and  nickel,  and  is  called 
cohalt  fpeife.  If  you  wifii  to  obtain  a  pure  regulus  of  cobalt, 
you  muff  choofe  for  that  purpofe  a  cobalt  ore  as  free  as  pof- 
ffble  from  foreign  metallic  fubffances.  You  muff  then  roaff 
it  carefully  according  to  tire  proportions  of  fulphur  and  arfe¬ 
nic  which  vou  find  in  it,  and  reduce  it  by  addins;  earbona^ 
ceous  matter  to  take  up  the  oxygen,  and  a  good  alcaline  flux 
at  a  ffrong  fufing  heat.  If  the  cobalt  ore  employed  contains 
bifmuth,  and  is  free  from  nickel,  the  regulus  of  bifmuth  will 
be  found  at  the  bottom  of  the  reduced  cohalt  in  a  feparated 
ftatc.  This  regulus  is  not  pure,  and  fufficienffy  free  from 
iron;  but  it  may  be  brought  to  purity,  though  with  trouble 
and  a  confiderabje  lofs  of  the  regulus  of  cobalt.  To  effedt 
this,  it  muff  be  calcined  with  borax,  on  a  teft,  in  the  fame 
manner  as  copper,  until  it  is  no  longer  attracted  by  the  mag¬ 
net.  Some,  however,  are  of  opinion,  that  iron  is  not  the 
only  metal  attracted  by  the  loadffone,  and  that  it  exercifes 
m  attradtive  power  over  the  fineft  blue  colouring  regulus  of 
cobalt:  but  there  are  well-grounded  ohjedtjons  ag^inft  this, 
idea,  for  that  effect  takes  place  only  when  the  latter  is  not 
fufficiently  freed  from  iron;  and  according  to  the  expert 
merits  of  Bergmann,  a  competition  of  one  part  of  iron  and, 
tf^see  parts  of  cobalt  is  attracted  by  the  magnet;  but  if  the 
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proportion  of  the  iron  be  conliderably  lefs,  that  effedl  is  not 
produced. 

The  ipecific  gravity  of  a  regulus  of  cobalt,  purified  as 
much  as  poffible  by  the  above  method,  is  7-700*;  its  colour 
is  a  pale  grey  1  hi  blue,  but  it  becomes  fomewhat  darker  when 
expofed  to  the  atmofphere :  it  is  finely  granulated  on  tne 
fra&ure,  and  requires  a  ftrong  degree  of  heat  to  be  fu fed, 
efpecioily  when  no  arfenic  is  prefent ;  and  therefore  it.  hap¬ 
pens  that  it  is  fo  difficult  to  extradb  the  regulus  by  fufion 
from  cobalt  ore  which  contains  no  arfenic.  It  is  not,  how¬ 
ever,  volatile,  like  the  greater  part  of  the  fcmi-metals;  and 
does  not  inflame  and  evaporate,  but  when  calcined  becomes 

a  blackiffi  oxyd^. 

When  cobalt  is  pure,  it  diffiolves  in  acids  with  a  red  colour ; 
when  it  does  not  difiblve,  it  is  a  fign  that  it  is  prevented  by 
fome  foreiPTi  mixture :  if  the  folution  be  gieen,  it  commonly 

O 

implies  the  prefence  of  nickel. 

With  the  vitriolic  acid  cobalt  affords  browniffi  red  cryffi 
tals ;  the  nitrous  acid  diflblvcs  it  alfoof  a  red  colour  :  by  the 
muriatic  acid  regulus  of  cobalt  is  diflolved  with  difficulty? 
but  its  calx  eafily  diffiolves.  This  folution  is  red  when  cold, 
but  when  expofed  to  a  heat  of  80  degrees  becomes  green ;  it- 
{hoots  into  red  crystals  inclining  to  blue  :  if  thefe  cryftakare 
diffolved  in.  water,  and  a  little  of  the  muriatic  acid  be  added,  it 
produces  that  kind  of  fympathetic  ffiik  which  becomes  green 
when  heated,  and  invifible  when  cold.  The  acetous  acid 
difiblve s  the  calx  of  cobalt  alfo  01  a  red  colour.  If  tuch  filia¬ 
tions  are  precipitated  by  volatile  lixivious  falts  (ammoma;, 
and  the*  quantity  necefiary  for  figuration  be  added,  it  is  rte- 

diflolved  of  a  dark  red  colour. 

In  the  wet  way  the  oxalic  acid,  and  in  the  dry  way  iron, 
have  the.  greateft  affinity  with  cobalt.  It  combines  with  all 
metals  except  {liver,  lead,  and  bilmuth.  Regulus  of  cobait 
unites  only  weakly  with  fulphur,  but  is  fully  diffolved  by 
fulphat  of  pot-afii, 

*  Bergmann  Sciagr,,  but  i,n  his  DiiTertaiicn  on  Nickel  be  msecs  it  0  1 
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VI!.  Singular  Cure  of  a  young  Woman ,  effected  by  expelling 
from  the  Stomach ,  &c.  the  Larva:  of  certain  Injects  *  By 
M.  Qd he li us  *„ 

\  | 

JL  HE  account  of  this  lingular  cafe  Was  tranfmitted  to  M. 
Odhelius,  together  with  fome  of  the  larva?,  by  M.  Flank^ 
furgeon  of  Carlltadt,  who,  during  the  courfe  of  forty  years 
practice,  never  faw  any  of  the  like  kind  difeharged  from  the 
human  body.  The  patient,  who  was  feventeen  years  of  age^ 
and  who  for  three  years  had  been  quite  regular,  became  in- 
difpofed  in  the  year  1786,  and  complained  of  a  violent  pain 
and  griping  in  her  ftomach,  with  a  head-ache  and  confufion 
in  the  morning,  a  burning  in  the  throat,  and  great  laffitude* 
Thefe  fymptoms  were  letfened  after  repeated  emulation  ;  but 
the  diforder  (till  increafed.  Mineral  water  with  jalep  pow¬ 
der  was  preferibed,  and  the  larva?  began  gradually  to  be  dif¬ 
eharged  ;  but  as  the  patient  did  not  find  much  relief,  and  as 
flie  naufeated  jalep  powder,  aloe  pills,  with  jalep  refin,  and 
mercurius  dulcis,  were  adminiftered  in  its  Head,  and  about 
a  quart  of  mineral  water  each  time;  by  which  means  thefe 
troublefome  guefts  were  gradually  fo  completely  expelled, 
that  the  patient,  in  the  courfe  of  a.  few  weeks,  was  perfe&ly 
cured.  The  larvae  were  tranfmitted  to  the  Cabinet  of  C-u- 
riofities  belonging  to  the  Academy  of  Sciences.  Profeffor 
Wilke  found,  on  examining  them,  that  they  were  of  the 
fpecies  deferibed  by  Reaumur  under  the  name  of  Vers  a 
queue  de  rat\ ,  and  which  belong  to  a  kind  of  two-winged 
fly,  called  the  Pendulous  Fly,  Mufca  pendula  L. ;  becaufe 
the  larva?  are  fufpended,  as  it  were,  by  a  long  thread,  which 
is  their  organ  of  refpiration.  Thele  larvae,  which  the  Pro- 
fefibr  examined,  were  of  a  yelldwifh -brown  colour,  from  four 
to  fix  lines  in  length,  with  a  tail  of  about  the  fame  extent ; 
a  cylindric  body,  from  half  a  line  to  a  line  in  thicknefs,  cut 

*  From  New  NranJaEtions  of  the  Academy  of  Sciences  at  Stockholm,  Vol.  X. 

t  Memoires  pour  des  Infeftes,  T.  IV.  Mem.  n.  p.443. 
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ucrofs  fo  mew  hat  obliquely  before,  and  conical  towards  the 
tail.  As  the  patient,  before  {he  fell  ill,  had  ufed  a  great 
deal  of  milk  and  cheefe,  M.  Wilke  was  of  opinion,  that  fome 
of  the  eggs  of  thefe  flies  had  been  conveyed  into  her  ftomach 
in  the  rind  of  the  cheefe. 


VIII.  On  the  Signs  exhibited  bv  Animals  which  indicate 
Changes  of  the  IVeather ,  with  Remarks  on  other  Pro- 
gnojlications .  By  M.  Toaldo  * . 

I  H  E  fluids  and  folids  of  organifed  beings,  and  their  ani¬ 
mal  machines,  are  conftru&ed  in  fuch  a  manner  that  a  cer¬ 
tain  degree  of  motion  puts  them  in  a  good  ftate,  while  an 
augmentation  or  diminution  of  it  deranges  and  deftroys  that 
ftate.  The  fluids,  which  by  their  nature  are  eafily  moved, 
as  well  as  the  flhres,  which  are  highly  fufceptible  of  irrita¬ 
tion,  are  readily  affe&ed  by  changes  of  the  furrounding  at- 
mofphere,  and  fufter  from  their  imprefflons,  whether  the 
air  varies  in  its  weight  or  qualities,  or  is  changed  in  regard 
to  its  elafticitv.  We  find,  among  thofe  who  are  found  and 
in  perfect  health,  vivacity,  good  fpirits,  and  great,  agility, 
when  the  air  is  pure  and  elaftic ;  on  the  other  hand,  when 
the  air  becomes  light  and  damp,  and  is  deprived  of  its  elaf- 
ticity,  it  throws  the  body  into  a  ftate  of  languor  and  debi¬ 
lity.  Valetudinarians,  whofe  conftitutions  are  delicate,  or 
who  are  advanced  in  life,  are  much  fooner  fenfible  of  the 
impreffions  occafioned  by  changes  of  the  weather  than  thofe 
who  are  ftrong  and  robuft.  In  general  the  fenfes  of  men, 
who  in  their  way  of  life  deviate  from  the  ftmplicity  of  na¬ 
ture,  are  coarfe,  dull,  and  void  of  energy.  Thofe  alfo  who 
are  diftradled  by  a  thoufand  other  objedls,  fqarcely  feel  the 
impreflions  of  the  air;  and  if  they  fpeak  of  them  to  All  up 
a  vacuum  in  their  miferable  and  frivolous  converfation,  they 
do  it  without  thinking  of  their  caufes  or  effe&s,  and  without 


*  From  his  Meteorological  EJfays. 
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ever  paying  attention  to  them.  But  animals  which  retain 
their  natural  inftinCl,  which  have  their  organs  better  confti- 
tuted  and  their  fenfes  in  a  more  perfect  ftate,  and  which 
betides  are  not  changed  by  vicious  and  depraved  habits, 
perceive  fooner,  and  are  more  fufcCptible  of  the  impfeffions 
produced  in  them  by  variations  of  the  atmofphere,  and 
fooner  exhibit  Hems  of  them. 

O 

Until  the  new  difcovery  of  animal  ele&ricity  little  at* 
tention  was  paid  to  thefe  figns,  which  Were  confequently 
aferibed  to  a  certain  natural  prefcience.  But  as  the  ele&ric 
matter  itfuing  from  the  earth  diffufes  itfelf  through  the  at¬ 
mofphere,  it  muft  penetrate  and  agitate  the  frail  machines 
in  queftion ;  and  as  it  carries  with  it  vapours  and  exhalations 
of  various  kinds,  thefe  muft  produce,  on  machines  fo  deli¬ 
cate,  different  fenfations,  which  make  them  move  in  a  dif¬ 
ferent  manner;  and,  according  as  the  received  impreffion  is 
agreeable  or  troublefome,  they  exhibit  figns  of  joy  or  fadriefs; 
fend  forth  cries,  or  are  filent;  move,  or  remain  at  reft  ;  as  is 
obferved  in  all  kinds  of  animals,  without  excepting  man, 
when  the  weather  is  about  to  chano-e. 

O 

In  the  laft  place,  internal  and  animal  electricity,  which 
in  all  probability  is  the  agent  of  life  and  the  grand  fource  of 
organic  motion,  muft  be  as  much  fubjeCi  to  modifications 
as  the  external  electricity,  from  which  it  acquires  new  force 
and  activity  by  the  vapours  and  humidity  of  the  atmofphere, 
-which  abforbing  the  eleCtric  matter  in  abundance,  or  feryi-ng 
it  as  a  conductor,  draws  it  off  from  the  animal  machine. 
Hence  arifes  that  languor  and  debility  which  are  experi¬ 
enced  during  wet  weather  and  when  the  fouth  winds  pre¬ 
vail  ;  and  for  the  fame  reafon  the  moifture  which  has  pene¬ 
trated  the  organs,  at  leaft  thofe  that  are  weak  or  have  dif¬ 
fered  any  hurt  or  injury,  or  been  expofed  to  fome  new  agi¬ 
tation,  produces  uneafinefs  and  occafions  pain.  It  is  diffi¬ 
cult  to  explain  clearly  and  with  precifion  how  all  this  takes 
place;  that  is,  how  the  eleCfricity  is  excited,  and  by  what 
mechanifm  exhalations  and  vapours  affeCt  animals,  and  pro¬ 
duce 
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duce  changes  in  their  bodies,  fmce  we  are  not  acquainted 
with  the  curious  organifation  of  the  moft  delicate  parts-  of 
thefe  machines ;  but  we  can  obferve  and  perceive  the  pro- 
grefs  and  general  oonfequences  of  thele  phenomena,  as  well 
as  of  thofe  by  which  they  are  produced.  The  following  are 
the  common  and  familiar  figns  exhibited  by  animals,  which 
indicate  changes  of  the  weather,  and  which  are  not  taken 
fo  much  from  the  agricultural  poet,  who  firfl  collected  them* 
as  from  common  oblervation  i 

li  W  hen  the  bats  remain  longer  than  ufual  abroad  front 
their  holes,  fly  about  in  greater  numbers  and  to  a  greater 
diftaiice  tllaii  common,  it  announces  that  the  following  day 
will  be  warm  and  fereiie *  but  if  they  enter  the  houfes,  and 
fend  forth  loud  and  repeated  cries,  it  indicates  bad  weather. 

3.  If  the  owl  is  heard  to  fcream  during  bad  weather,  it 
announces  that  it  will  become  fine, 

3.  The  croaking  of  crows  in  the  morning  indicates  fine 
weather. 

4.  When  the  raven  croaks  three  or  four  times,  extending 

J  o 

his  wings  and  (baking  the  leaves,  it  is  a  fign  of  ferene  wea¬ 
ther. 

5.  It  is  an  indication  of  rain  and  (for my  weather  when 
ducks  and  geefe  fly  backwards  and  forwards;  when  they 
plunge  frequently  into  the  water*  or  begin  to  fend  forth  cries 
and  to  fly  about. 

6.  If  the  bees  do  not  remove  to  a  great  diflance  from  their 
hives,  it  announces  rain;  if  they  return  to  their  hives  before 
the  ufual  time,  it  maybe  concluded  that  it  will  loon  fall. 

7.  If  pigeons  return  flowly  to  the  pigeon-houfe,  it  indi¬ 
cates  that  the  fucceeding  days  will  be  rainy. 

8.  It  is  a  fign  of  rain  or  wind  when  the  lparrows  chirp  a 
great  deal,  and  make  a  noife  to  each  other  to  affemble. 

9.  When  fowls  and  chickens  roll  in  the  fand  more  than 
ufual,  it  announces  rain:  the  cafe  is  the  fame  when  the  cocks 
crow  in  the  evening,  or  at  uncommon  hours, 

Vol.  IV,  £  b 


jO.  Pea- 


37° 


On  the  Signs  exhibited  by  Animals 

10.  Peacocks,  which  cry  during  the  night,  have  a  pre- 
fenfation  of  rain. 

11.  It  is-  believed  to  be  a  fign  of  bad  weather  when  the 
fwallows  fly  in  fuch  a  manner  as  to  brufli  the  iurface  of  the 
water,  and  to  touch  it  frequently  with  their  wings  and  bread. 

12.  The  weather  is  *about  to  become  cloudy,  and  to  change 
for  the  worfe,  when  the  flies  fling,  and  become  more  trou- 
blefome  than  ufuah 

10.  When  the  gnats  collect  themfelves  before  the  fetting 
of  the  fun,  and  form  a  fort  of  vortex  in  the  fliape  of  a  co¬ 
lumn,  it  announces  fine  weather. 

14.  When  fea-fowl  and  other  aquatic  birds  retire  to  the 
fea-fliore  or  mar  flies,  it  indicates  a  change  of  weather  and  a 
hidden  florin. 

15.  If  the  cranes  fly  exceedingly  high,  in  filencer  and 
ranged  in  order,  it  is  a  fign  of  approaching  fine  weather  ; 
|)Ut  if  they  fly  in  diforder,  or  immediately  return  with  cries,, 
it  announces  wind. 

16.  When  the  dolphins  fport  and  make  frequent  leaps,, 
the  fea  being  tranquil  and  calm,  it  denotes  that  the  wind  will 
blow  from  that  quarter  from  which  they  proceed.. 

17.  If  the  frogs  croak  more  than  ufualy  if  the  toads  ifliie 
from  their  holes  in  the  evening  in  great  numbers ;  if  the 
earth-worms  come  forth  from  the  earth,  and  fcorpions  ap¬ 
pear  on  the  walls  3  if  the  ants  remove  their  eggs  from  their 
frn al  1  hills-;  if  the  moles  throw  up  the  earth  more  than  ufual 
if  the  afles  frequently  fliake  and  agitate  their  ears ;  if  the 
hogs  (hake  and  fpoil  the  flalks  of  corn;,  if  the  bats  fend 
forth  cries-,  and  fly  into  the  houfes ;  if  the  dogs  roll  on  the 
around,  and  feratch  up  the  earth  with  their  fore-feet;  if  the 

to  *  1  .  •  1 

cows  look  towards  the  heavens,  and  turn  up  their  noftrils  as- 
if  catching  feme  fmell ;  if  the  oxen  lick  their  fore-feet,  and 
if  oxen  and  dogs  lie  on  their  right  fide ;  all  thefe  are  figns 
which  announce  rain. 

'18.  The  cafe  is  the  fame  when  animals  crowd  together. 

’  -  ,v  -  19.  When 
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19.  When  goats  and  fheep  are  more  ob  ft  in  ate  and  mor 
defirous  to  crop,  their  paftures,  and  feem  to  quit  them  wit 
reluctance 5  and  when  the  birds  return  flowly  to  their  neits. 
fain  may  foon  be  expelled* 

Other  Signs  which  announce  Changes  of  the  Weather. 

i.  If  the  flame  of  a  lamp  crackles  or  flares,  it  indicates 
rainy  weather. 

1.  The  cafe  is  the  fame  when  the  foot  detaches  itfelf  from 
the  chimney  and  falls  down. 

3.  It  is  a  fign  of  rain,  alfo,  when  the  foot  collected  around 
pots  or  kettles  takes  fire  in  the  form  of  fmall  points  like 
grains  of  millet  $  becaufe  this  phenomenon  denotes  that  the 
air  is  cold  and  moift. 

*  ,  i  1  •'  «  *  •  -  »  V  *  ■ 

4*  If  the  coals  feem  hotter  than  ufual,  or  if  the  flame  is 
more  agitated,  though  the  weather  be  calm  at  the  time,  it 
indicates  wind. 

5.  When  the  flame  burns  Ready,  and  proceeds  firaight 
upwards,  it  is  a  fign  of  fine  weather. 

6.  If  the  found  of  bells  is  heard  at  a  great  diftance,  it  is 
a  fign  of  wind,  or  of  a  change  of  weather. 

7.  The  hollow  found  of  forefts ;  the  murmuring  noife  of 
the  waves  of  the  fea ;  their  foaming,  and  green  and  black 
colour,  announce  a  ftorm. 

8.  Good  or  bad  fmells,  feem  mg  as  if  it  were  condenfecL 
are  a  fign  of  a  change  of  weather ;  either  becaufe  exhalations 
arife  and  are  difperfed  in  more  abundance,  which  is  a  fign 
of  an  increafe  of  electricity  •  or  becaufe  the  air  does  not  dif- 
pell  or  raife  thefe  exhalations,  which  indicates  that  the  con- 
ftitution  of  the  atmofphere  is  motionlefs,  light,  and  void  of 

'  elafticity* 

9.  When  the  fpiders  webs  and  the  leaves  of  the  trees  are 
agitated  without  anyfenfiblc  wind,  it  is  a  fign  of  wind,  and 
perhaps  of  rain ;  becaufe  it  denotes  that  ftrong  and  pene¬ 
trating  exhalations  arife  from  the  earth. 

10.  Thefe  figns  are  Iefs  equivocal  when  the  dry  leaves  an$ 
chaff'  are  agitated  in  a  vortex,  and  raifed  into  the  air, 
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11.  A  frequent  change  of  wind,  accompanied  with  an  agi¬ 
tation  of  the  clouds,  denotes  a  hidden  ftorm. 

12.  A  want  or  too  great  a  quantity  of  dew  being  a  mark 
e>f  a  {trong  evaporation,  announces  rain :  the  cafe  is  the 
fame  with  thick,  white  hoar-froft,  which  is  only  dew  con¬ 
gealed. 

13.  If  fait,  marble,  and  glafs  become  moift  fome  days 
before  rain  ;  if  articles  of  wood,  doors,  and  cnefts  of  drawers 
{well ;  if  the  corns  on  the  feet  and  the  fears  of  old  wounds 
become  painful ;  all  theie  figns  indicate  that  aqueous  va¬ 
pours  are  exhaled  from  the  earth,  and  are  no  doubt  dire&ed 
by  the  ele£tnc  matter,  which  ditfufes  itfelf  then  in  greater 
abundance  and  penetrates  every  body.  Hence  it  happens 
that  Hones  become  moift,  that  wood  fwells,  and  fait  be¬ 
comes  deliquefcent  by  the  moifture.  When  the  ftones  after 
being  moift  become  dry,  it  is  a  fign  of  fine  weather. 

14.  On  the  other  hand,  when  the  weather  inclines  to  rain, 
the  water  is  feen  to  diminifh  in  vafes  and  fountains,  becaufe 
the  humidity  is  then  carried  away  by  the  evaporation  of  the- 
electric  matter. 

15.  It  is  certainly  a  furpriftng  phenomenon  to  fee  the 
earth,  after  very  long  and  very  abundant  rains,  to  be  fome- 
times  almoft  dry,  the  roads  quite  free  from  dirt,  and  the 
hands  to  become  arid  and  parched.  1  his  is  a  fign  that  the, 
rain  has  not  altogether  ceafed,  and  denotes  a  continual  efflux 
of  electric  matter,  which  being  renewed  carries  with  it,  in 
the  form  of  vapours,  all  the  moifture  that  falls  on  the  earth. 

16.  There  isfomelimcs,  however,  a  great  deal  of  dirt  even 
after  a  very  moderate  ram,  which  111  that  cafe  is  a  fign  of 
fine  weather,  becaufe  it  indicates  that  evaporation  has  ceafed. 
Dry  ftones  and  moift  earth  announce  fine  weather;  dry 
earth  and  moift  ftones  announce  rain. 

iy.  The  winds  which  begin  to  blow’  in  the  day-time,  arc 
much  ftronger,  and  endure  longer,  than  thofe  which  begin  to 
blow  only  in  the  night. 

18.  Weather,  whether  good  or  bad,  which  takes  place  in 

the 
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*be  night- time,  is  not,  in  general,  of  long  duration :  and, 
for  the  moil  part,  wind  is  more  uncommon  in  the  night 
than  in  the  day-time.  Fine  weather  in  the  night,  with  feat¬ 
ured  clouds,  does  not  laft. 

19.  A  Venetian  proverb  fays,  that  a  {udden  dorm  from  the 
north  does  not  laft  three  days. 

20.  The  hoar-froft,  which  is  firft  occafioned  by  the  eaft 
wind,  indicates  that  the  cold  will  continue  a  long  time,  as 
was  the  cafe  in  1770. 

Si.  If  it  thunders  in  the  month  of  December,  moderate 
and  fine  weather  may  be  expe&ed. 

22.  If  it  thunders  at  intervals  in  the  fpring  time,  before 
the  trees  have  acquired  leaves,  cold  weather  is  ftill  to  be  ex¬ 
pected. 

23.  If  the  wind  does  not  change,  the  weather  will  remain 
the  fame. 

Such  almoft  are  the  figns  of  the  variations  of  the  atmo- 
fphere ;  but  I  will  not  be  anfwerable  for  the  certainty  of 
them  all.  Plutarch,  in  his  Problems,  where  it  is  alked  why 
a  horle  who  has  efcaped  from  a  wolf  becomes  fleeter,  re¬ 
plies,  that  becaufe,  by  a  fingle  aCtion,  but  executed  with 
great  force  and  vigour,  he  has  acquired  a  dilpofition  to  run¬ 
ning  and  a  habit  of  fpeed  5  or  perhaps,  tbecaufe  he  is  natu¬ 
rally  fvvift  and  agile :  but  he  adds,  perhaps  neither  of  thele 
is  true.  This  obfervation,  I  am  afraid,  will  apply  to  fome 
of  the  vulgar  prognoses  of  the  prefent  day.  For  example, 
we  are  told,  that  it  is  a  fign  of  fertility  in  any  year  when  a 
fly  is  engendered  in  an  acorn  of  that  year  5  and  that  it  is  the 
fign  of  a  peftilential  year,  if  there  ifi'ues  horn  it  a  fpider. 
Should  the  reafon  be  afked,  it  might  be  replied,  that  neither 
of  thefe  is  true.  I  might  venture  to  fay  as  much  of  thole 
popular  tales  in  regard  to  certain  critical  days  of  the  month ; 
yet  we  muft  ftill  have  fome  refpea  for  popular  proverbs, 
which  are  often  founded  on  ohlervation  and  leafon.  Thus  it 
i-sfaid,  that  if  it  rains  on  the  3d  of  May,  the  day  ot  the  Holy 
Crofsj  or  on  the  23d  of  April,  St.  George's  day ;  or  the 
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°f  June,  St.  Vitus’s  day,  &c. ;  in  the  firft  cafe  the  nuts 
will  be  fpoiled  5  in  the  fecond,  the  figs ;  and  in  the  third, 
the  grapes.  All  this  may  be  true  to  a  certain  degree,  that 
is  to  fay,  when  it  rains  for  a  certain  number  of  days  about 
thefe  periods ;  becaufe,  if  rain  falls  at  the  time  when  fruit- 
trees  are  in  bloflom,  it  carries  off  the  fecundating  farina,  and 
by  thefe  means  renders  them  barren. 

In  regard  to  the  general  qualities  of  the  feafons,  and  their* 
influence,  attention  may  be  paid  to  the  following  figns  : — ■, 
If  the  earth  and  air  abound  with  infebts,  worms,  frogs,  lo- 
cufts,  &c. ;  if  the  walnut-tree  has  more  leaves  than  fruit* 
if  there  are  large  quantities  of  beans,  fruit,  and  fifh ;  if 
the  fpring  and  fummer  are  too  damp ;  if  hoar-froft,  fogs, 
and  dew  come  on  at  times  when  they  are  not  generally  feen, 
the  year  will  be  barren :  the  oppofite  figns  announce  fer¬ 
tility  and  abundance.  Animals  feem  alfo  to  forefee  and  pro- 
gnofticate  fertility  or  barrennefs  :  it  is  faid  that  when  the 
birds  flock  together,  quit  the  woods  and  iflands,  and  retire 
to  the  fields,  villages  and  towns,  it  is  a  fign  that  the  year 
will  be  barren, 

A  great  quantity  of  fnow  in  winter  p'romifes  a  fertile  year, 
but  abundant  rains  give  teafon  to  apprehend  that  it  will  be 
barren.  A  winter,  during  which  a  great  deal  of  fnow  and 
rain. falls,  announces  a  very  warm  fummer.  It  is  generally 
believed  that  thunder  and  ftorms  in  winter  proonoflicate 
abundance,  becaufc  they  fertilife  the  earth.  When  the  fpring 
is  rainy,  it  produces  an  abundant  crop  of  hay  and  of  ufelefs 
herbs,  but  at  the  fame  time  a  fcarcitv  and  dearth  of  grain. 
If  it  is  warm,  there  will  be  plenty  of  fruit,  but  they  will  be 
almofi:  all  fpoilt,  If  it  is  cold  and  dry,  there  will  be  few  fruit 
or  grapes,  and  fi  Ik -worms,  will  not  thrive.  If  it  is  only 
dry,  there  will  be  few  fruit,  but  they  will  be  good.  In  the 
laft  place,  if  it  is  cold,  the  fruit  will  be  late  in  coming  to  ma¬ 
turity,!^  ■  c  ' 

If  the  fpring  and  fummer  are  both  damp,noi?  even  both 
dry,  a  fcarcity  and  dearth  of  provifions  is  to  be  apprehended. 
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If  the  fummer  is  dry,  there  will  be  little  com  :  difeafes  will 
alfo  prevail ;  but  they  will  be  more  numerous  if  it  is  warm. 
If  it  is  moderately  cold,  the  corn  will  be  late;  but  there  will 
be  a  great  deal  of  it ;  and  the  feafon  will  occalion  few  dif¬ 
eafes. 

A  fine  autumn  announces  a  winter  during  which  winds 
will  prevail:  if  it  is  damp  and  rainy,  it  fpoils  the  grapes,  in¬ 
jures  the  fown  fields,  and  threatens  a  fcarcity.  If  it  be  too 
cold,  or  too  warm,  it  produces  many  maladies.  Alongfeve- 
rity  of  the  feafons,  either  by  winds,  drought,  dampnefs,  heat 
or  cold,  becomes  exceedingly  deftru&ive  to  plants  and  ani¬ 
mals.  In  general,  there  is  a  compenfation  for  rain  or  drought 
between  one  feafon  and  another.  A  damp  fpring  or  fummer 
is  commonly  followed  by  a  fine  autumn.  If  the  winter  is 
rainy,  the  fpring  will  be  dry ;  and  if  the  former  is  dry,  the 
latter  will  be  damp.  When  the  autumn  is  fine,  the  fpring 
will  be  rainy.  That  this  alternation  is  in  general  verified 
may  be  feen  in  a  Journal  carried  on  for  forty  years,  and  for¬ 
merly  edited  by  M.  de  Poleni. 


IX.  On  the  Effects  of  Oil  in  Cafes  of  the  Bite  of  Serpents ; 
repuhlijhed  from  the  Charlejlown  (South -Carolina)  City 
Gazette'"'* 

Mefifrs.  Freneau  and  Paine, 

X  READ  with  pleafure,  in  your  paper  of  the  sift  of  No¬ 
vember,  “  fome  ftiort  directions  for  the  cure  of  the  plague/* 
compofed  from  a  fmall  pamphlet  lately  publifhed  by  Count 
Berchtold  at  Vienna,  by  the  ufe  of fweet  olive  oil . 

To  take  off  the  fharp  edge  of  misfortune,  or  to  meliorate 
the  condition  of  man,  is  a  godlike  employment.  Count 
Berchtold  will  be  deservedly  claffed  by  the  philanthropifl 
among  the  beiiefaffors  to  mankind. 

In  great  cities,  particularly  in  London,  a  number  of  per- 

*  From  the  American  Medical  Repository. 
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Tons  procure  their  livelihood  by  catching  vipers.  They  are 
employed  by  chemifts,  apothecaries,  See. 

I  remember,  fome  years  before  leaving  England,  to  have 
rpad,  in  the  Philofophical  Tranfadlions  of  the  Royal  Society 
in  London,  a  curious  circumftance  relative  to  one  of  thefe 
yiper-catchers, 

A  member  of  the  fociety  had  received,  cafually,  informa¬ 
tion  that  a  man  engaged  in  this  bufinefs  was  frequently 
bitten,  and  that  he  cured  himfelf  by  fivect  olive  oil .  After 
confiderable  inquiry,  the  viper- catcher  was  found,  and  the 
queftions  afked,  whether  he  did  cure  himfelf  by  the  oil  ?  and 
whether  he  was  willing  to  gratify  a  number  of  gentlemen  of 
the  fadl  ?  The  man  anfwered  affirmatively  to  both  queftions. 
Accordingly,  a  moll  numerous  meeting  of  the  Boyal  Society 
was  convened,  compofpd  of  a  confiderable  number  of  the 
nobility,  &c.  The  viper -^catcher  attended,  accompanied  by 
his  wife,  with  a  large  viper;  and  laying  his  arm  naked  to  the 
fhoulder,  buffered  the  irritated  reptile  to  ftrike,  which  it  did 
very  forcibly.  His  wife  permitted  the  poifon  to  operate  till 
her  hufband’s  head,  face,  and  tongue  were  greatly  fwelled, 
his  arm  and  face  alfo  very  black,  and  his  fenfes  much  af¬ 
fected,  when  he  applied  the  oil,  by  pouring  a  fmall  quantity 
down  his  throat,  and  bathing  the  part  bitten.  The  man  gra-, 
dually  and  foon  recovered. 

This  circumftance  being  ftrongly  .imprefied  upon  my 
mind,  and  knowing  that  the  poifon  of  an  Englifli  viper  is 
confidered  in  that  country  the  moft  fubtije  in  nature,  deter¬ 
mined  me  to  try  its  antidotal  power  in  the  bite  of  the  rattle- 
fnake,  the  firft  opportunity  which  fhould  offer,  on  my  retire¬ 
ment  from  Charleftown  to  the  back  country,  now  called 
Pendleton  County.  I  was  alfo  particularly  impelled  to  piake 
the  trial,  from  a  confideration  of  the  npwnefs  and  wildncfs 
of  the  country,  and  the  number  of  my  family,  befide  which 
there  were  hardjy  a  dozen  more  in  the  country.  This  was 
|n  the  year  1786. 

In  about  a  month  after  my  arrival,  a  perfon  in  full  fpeed 

6  came 
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came  to  my  camp,  and  mod  urgently  begged  to  know  if  I 
could  affid  a  man  who  had  jud  been  bitten  by  a  very  large 
rattle-fnake.  Although  I  lamented  the  misfortune,  I  re¬ 
joiced  at  the  opportunity  it  offered  to  afcertain  fully  the  pro¬ 
perty  of  olive  oil  as  an  antidote  to  this  deadly  poifon;  ac¬ 
cordingly  I  put  a  phial  of  oil  in  my  pocket,  and  mounted 
the  meflenger’s  horfe. 

When  I  arrived  at  the  unfortunate  man’s  cabin,  he 
druck  me  as  the  mod  frightful  object  I  had  ever  beheld. 
His  head  and  face  were  prodigioudy  fwelled,  the  latter  black; 
his  tongue  proportionably  enlarged,  and  out  of  his  mouth ; 
his  eyes  as  if  (hooting  from  their  fockets;  his  fenfes  gone, 
and  every  appearance  of  immediate  fuffocation.  He  had 
been  druck  on  the  fide  of  the  foot,  about  the  middle,  in  the 
hollow. 

Immediately,  but  with  great  difficulty,  I  got  down  two 
table-fpoons  full  of  oil.  Its  effect  was  almod  indantaneous, 
and  adonifhingly  powerful  in  counteracting  the  poifon,  as 
appeared  by  the  drong  though  quick  convulfions  that  fol¬ 
lowed.  In  about  thirty  minutes  it  operated  drongly,  both 
emetically  and  cathartically ;  after  which  the  fwellingof  the 
head,  face,  &c.  gradually  abated,  and  the  tongue  began  to 
affiume  its  place.  In  about  two  hours  he  was  lo  far  reco¬ 
vered  as  to  be  able  to  articulate,  and  from  that  time  reco¬ 
vered  fad.  The  oil,  inwardly  taken,  and  applied  to  the  foot 
and  leg,  both  exceedingly  fwelled,  did  not  exceed  feven  or 
eight  fpoons  full. 

The  number  of  cafes,  of  a  like  nature,  in  the  courfe  of 
twelve  years,  has  been  conliderable ;  in  all  which,  olive  oil 
has  proved  itfelf  to  be  peculiarly  adapted  and  fully  adequate 
to  the  word  of  cafes,  if  timely  applied.  It  is  a  remedy  which 
every  perl'on  may  command  (may  have  at  hand  when  others 
cannot  be  procured),  and  ought  not  to  be  without;  indeed, 
many  cautious  people  here  carry  a  fmall  phial  of  oil  con- 
ftantly  about  them.  It  has  alfo  been  ufed  with  equal  fuc- 
cefs  wl]en  horfes,  cattle,  and  dogs  have  been  bitten.  Thus 


37$  Thoughts  on  Deafncjs . 

is  the  mind  relieved  from  terror  in  thofe  whofe  occupation 
fubjedt  s  them  to  the  bite  of  the  fnakes,  from  a  well-grounded 
confidence  in  the  certain  efficacy  of  the  oil,  and  to  which 
every  one  may  have  inftant  recurrence. 

The  cafe,  I  am  informed,  has  occurred,  where  the  oil  fuc- 
ceeded  when  given  to  a  woman  bitten  by  a  mad  dog,  under 
flrong  fymptoms  of  hydrophobia;  but  at  prefent  I  am  not 
fufficiently  in  poffeffion  of  particulars  to  warrant  its  com¬ 
munication. 

I  can  hardly  excufe  myfelf  of  criminal  negledf  in  having  fo 
Jong  omitted  to  make  thus  public  this  fovcreign  antidote  to 
the  word  of  animal  poifons.  The  knowledge  of  the  efficacy 
of  the  olive  oil  is  abundantly  diffufed  in  this  county,  and 
partially  in  fome  of  the  adjoining  counties. 

The  infertion  of  the  foregoing  particulars  in  your  City  and 
Carolina  Gazettes,  muff  make  its  invaluable  properties  gene¬ 
rally  known. 

With  great  efleem,  l  am,  &c. 

Pendleton  County ,  July  4,  1 798.  J.  MILLER. 


X.  Thoughts  on  Deaf  fiefs  ;  with  a  new  Mode  of  mahirlg 
Deaf  People  hear.  Written  I gth  December  179^  by 
P.  Whyte,  M.D. 

His  Maj  fly’s  Ship  Atlas , 

sir,  Torbay ,  fh  Auguf  1799* 

II 

XI AVING  feen  in  a  late  newfpaper  an  account,  copied 
from  your  Magazine,  of  a  new  mode  of  conveying  founds 
for  the  benefit  of  deaf  perfons,  propofed  by  Profeffor  Blu- 
menbaeh,  I  have  extracted  from  my  Medical  Diary  what  I 
wrote  fome  months  ago  on  this  fubjedL 

As  my  ideas  were  formed  without  any  knowledge  of  the 
German  difeovery,  you  will  oblige  me  much  by  giving  them 
a  place  in  your  very  valuable  Milceliany. 

I  am,  Sir,  your  humble  fervant, 

The  Editor  of  the  "  D,  WHYTE, 

Fhilofophical  Magazine ,  J  IT 
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IT  has  been  a  general  remark,  that  deaf  people  (peak  in  a, 
very  low  tone  of  voice,  while  they  themfelves  conceive  that 
they  fpeak  very  loud.  It  is  fuppofed  that  the  deaf  perfon, 
not  being  fo  eafily  affedted  by  found,  anfwers  in  what  he  be¬ 
lieves  to  be  the  proper  and  correfponding  pitch. 

I  came  down  laft  night  from  London  to  Gofport  in  the 
ft  age- coach  :  one  of  the  palTengcrs,  a  woman,  was  extremely 
deaf.  A  few  weeks  before,  I  had  travelled  in  a  fimilar  ve¬ 
hicle  with  an  unentertaining  companion  of  the  fame  kind. 
My  attention  has  been  thereby  turned  to  the  fubjedt;  and. 

I  am  led  to  make  the  following  remarks  : — * 

For  that  deafnefs  anting  from  impaired  excitability  of  the 
organ'  of  hearing,  properly  fo  called,  I  know  of  no  remedy  t 
I  confine  what  I  have  to  fay  to  that  fpecies  of  it  which  is 
occafioned  by  a  difeafed  hate  of  tympanum,  or  the  external 
meatus. 

In  either  of  thefe  laft  cafes  founds  communicated  by  the 
external  ear  appear  to  be  of  a  lower  pitch  than  in  reality  they 
are;  while,  if  the  Euftachian  tube  continues  permeable,  thofe 
communicated  through  the  mouth  appear  higher  and  louder 
than  ufual.  Even  where  the  ear  and  all  its  parts  and  paf- 
fages  are  in  health,  founds  communicated  through  the  mouth 
are  more  perfedt  than  thofe  which  pals  through  the  external 
meatus.  This,  perhaps,  is  occafioned  partly  by  the  con¬ 
cavity  of  the  mouth,  and  partly  by  the  folidity  of  the 
teeth.  In  perfons  whole  tympanum,  or  whole  external 
meatus  is  difeafed,  it  is  probable  that  the  ear,  from  habit, 
becomes  more  fenfible  to  the  vibrations  of  found  com¬ 
municated  through  tfie  Euftachian  tube,  than,  without  fuel* 
a  cirqum  fiance,  it  otherwife  would  be. 

Sound  being  more  eafily  communicated  through  the  me¬ 
dium  of  folid  than  of  rare  bodies,  I  apprehend  that  a  long 
wire  held  in  the  mouth  would  be  much  more  ferviceable 
to  fuch  a  deaf  perfon,  than  the  largeft  trumpet  applied  to  the 

external  ear. 

♦ 

It  poiTefies  alfo  the  advantage  of  being  extremely  portable, 
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and  may  at  all  times  be  ufed  without  inconvenience,  and 
almoft  without  being  obferved. 

I  fhall  certainly  make  trial  of  it  in  the  firft  cafe  that 
occurs. 


XI.  On  the  Ajfaying  of  Ores  by  Fufion.  By  Mr.  David 
Mushet  of  the  Clyde  Iron  [Forks.  Communicated  by  the 
Author . 

JVJy  Paper  in  the  Number  for  July  concluded  with  a 
table  of  the  proportions  requiftte  to  obtain,  from  all  the  va¬ 
rious  iron-hones,  an  accurate  a  (fay  ;  the  perfection  of  which 
is  always  indicated  by  the  fuperior  tratifparency  ot  the  flux, 
and  the  fuper-carbonation  of  the  metallic  button.  By  feru- 
puloufly  following  thefe  and  fimilar  proportions  as  the  exi¬ 
gencies  of  the  ore  may  point  out,  crude  iron  will  always  be 
obtained  of  the  fineA  quality,  carbonated  beyond  whatever 
is  produced  in  the  large  way  of  manufacture,  and  its  furface 
covered  with  a  beautiful  carburet  of  iron,  either  in  (mail 
ihining  fpccula,  or  in  the  ftate  of  a  thin  membrane.  By 
a  flight  gradation  of  change  in  the  proportions  ol  the  com¬ 
ponent  parts  of  the  flux,  the  metal  of  the  fame  iron-ftone 
may  be  made  to  pals  through  all  the  inferior  fiates. 

Since,  then,  ail  iron-ftones  in  the  aflay-furnaee  may  be 
made  to  give  out  their  iron  at  plcafure,  of  all  the  various 
qualities,  it  is  furely  erroneous  to  affert,  that  fiich  and  fuch 
iron-ftones  contain  fuch  and  fuch  qualities  of  iron ;  that  this 
one  aftords  metal  of  the  flneft  quality,  while  that,  on  the 
contrary,  yields  iron  lit  only  for  forge-pigs  or  ballaflq  yet  this 
is  the  univerfal  language  in  the  manufactory.  In  this,  as 
in  many  inftances,  we  accommodate  the  language  to  our 
ideas,  rather  than  our  ideas  to  truth.  The  fuffrage  of  pre¬ 
vailing  cuftorn  has  imperceptibly  aflociated  with  our  ideas 
many  ahfuruities  which  we  are  afterwards  alhamed  to  ac-» 

*  T  *  f  r  1  ; 

knowledge,  and  which  darken  the  gleam  of  truth,  or  render 

it 
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it  apparently  ridiculous,  merely  btcaufe  it  is  at  variance  with 
our  prejudices.  Where  fcience  guides  not  the  manufacturer, 
or  is  fcorned  bv  him,  his  tram  ot  reaiomng,  though  far  from 
being  juft,  is  (hortj  it  is  fitted  to  the  narrow  culture  of  ins 
mind,  and  confonaat  to  a  barbarous  nomenclature  of  re¬ 
ceived  ufage*. 

In  order  to  elucidate  hill  farther  how  much  the  quality  of 
the  iron  is  dependent  upon,  the  proportions  ot  the  mixtuies, 
in  combination  with,  or  given  to  the  ores,  let  a  determinate 
quantity,  fav  an  ounce,  ot  the  oxyde  ot  pure  malleable  iron 
be  taken;— this  we  are  phyfically  certain  contains  no  mixture 
except  oxygen  exitting  in  quantity  propoi  tinned  to  the  llagc 
of  oxydation,  the  quantity  being  afeertained  by  its  degree  of 
obedience  to  the  magnet;  when  the  quantity  ot  oxygen  given 


*  I  cannot  peffd  noticing  one  inOance,  prevalent  at  iron-works,  of  that 
blind  reverence  to  the  opinion  of  our  predeceffors,  whole  fources  of  know¬ 
ledge  muft'kcelTarily  have  been  few  and  contracted.  When  fuper-car- 
bonated  crude  Iron  is  run  from  the  furnace,  it  is  frequently  covered  witn 
a.  leurf,'  which  when  cold  is  found  to  be  a  coating  of  plumbago  (carburet 
«f  iron)  remarkably  brilliant;  fometimes  in  fmall  %ecks,  and  at  other 
times  in  large  Hakes :  this  fubftance  is  umverl-ally  denominated  fulphur, 
and,  as  the  moil  expreihve  adje&ive  for  that  quality,  we  fay  that  the  iron 
is  fulphury.  There  are  not,  perhaps,  two  fubftances  iooppoiue  m  then- 
degrees  of  inflammability,  or  fo  widely  different  in  their  properties,  as 
fulphur  and  plumbago ;  the  cxiilence  of  the  latter  almoft  wholly  fuppofcs 
a  total  abfence  of  the  former  :  yet,  fuch  is  the  want  of  inveffigauon,  or  the. 
flighted  momentary  reflection,  that  an  indolent  belief  is  palled  as  to  the 
prefence  of  a  fubftance  diametrically  oppofite  to  that  which  is  exprdhd. 
Sulphur  has  hitherto  been  the  philofopher’s  ftone  of  the  iron  manufactory* 
to  its  prefence  is  attributed  the  production  of  bad  iron— when  the  metal  is 
In  its  moil  valuable  date,  it  is  alfo  fulpbury  j-it  prevents  cad  iron  from 
becoming  malleable;  and  if  fulphur  were  altogether  abient,  hard  or  white 
cad  iron  could,  not  be  produced.  If  cad  iron  isffound  coloured,  it  is  by 
the  fulphur ;  is  it  cryftallifed  and  coloured,  then  it  has  fulphur  to  excefs; 
lhould  it  have  loft  its  ftrength,  or  have  become  loofejn  the  fracture  by  an 
excefs  of  Ihrinkage  in  large  caftings,  dill  it  is  by  the  agency  of  iulphur: 
in  fliort,  in  every  procefs  in  the  manufacturing  of  iron,  iulphur  explains 
the  whole  phenomena  1  it  is  execrated  in  one  procefs,  and  aweioufly  looked 

for  in  another.  1 
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to  it,  by  the  decompofition  of  water,  exceeds  25  per  cent,  few 
traces  of  magnetic  attraction  are  perceptible: — introduce  this 
oxyde  into  a  covered  crucible,  without  any  addition,  and 
expofe  it  to  a  violent  degree  of  heat  for  40  minutes,  (longer 
in  proportion  to  the  quantity,)  a  button  of  highly  oxygenated 
crude  iron  will  be  obtained  :  if  the  heat  is  continued  longer 
than  is  neceffary  to  elicit  this,  a  fmall  mafs  of  malleable 
iron  will  be  found  occupying  the  bottom  of  the  crucible* 
The  produce  in  either  cafe  will  be  fhort  of  the  real  quantity 
of  metal  contained  in  the  oxyde.  When  oxygenated  crude 
iron  is  obtained,  the  ore  from  which  it  is  produced,  to  ufe 
the  common  phrafeology,  is  faid  to  contain  bad  iron.  That 
this  has  no  relation  to  truth,  will  be  feen  by  taking  another 
portion  of  the  fame  oxyde ;  let  it  be  mixed  either  with  chalk 
or  lime,  and  a  little  bottle-glafs,  to  conftitute  fallibility,  and 
expofed  to  a  fimilar  decree  of  heat  with  the  former ;  the 

whole  contents  in  iron  will  then  be  found  revived',  and  oc~ 

•  .  .  -Y‘ t  1 

cupymg  the  bottom  of  the  crucible  in  the  hate  of  fine  car¬ 
bonated  crude  iron.  Here  then  is  a  complete  alteration  in 
the  quality  of  the  metal,  though  obtained  from  the  fame  ore; 
for  we  cannot  confider  iron  combined  with  oxygen,  to  which 
earthy  bafes  are  given,  in  any  other  light  than  that  of  an 
ore.  Again,  let  a  portion  of  mixture,  exadlly  fimilar  to  the 
kit,  have  added  to  it  double  or  triple  its  weight  of  bottle 
glafs,  and  fubjedt  the  whole  to  an  equal  heat  writh  the  for¬ 
mer  experiments,  nearly  a  complete  revival  of  all  the  metal 
will  be  found  to  have  taken  place;  its  quality,  however,  will 
be  highly  oxygenated  and  brittle.  Such  experiments  clearly 
demonflrate,  that  the  various  qualities  of  crude  iron  are  en¬ 
tirely  owing  to  the  mixtures  in  the  ore,  and  their  treatment; 
and  that  iron,  considered  as  a  fimple  metallic  fub  (lance,  is 
the  fame  in  point  of  quality  in  all  ores. 

It  iron  was  originally  formed  in  a  metallic  hate,  its  pro¬ 
perty  ot  decompofing  water,  whether  cafually  expofed  to  a 
mold  atmofphere,  or  removed  at  various  depths  from  the 
fur  face,  furnifhes  an  hypothefis  as  to  the  primitive  principle 
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of  iron  ores ;  that  part  of  the  water— by  far  the  greafeff— 
which  remained  undecompofed,  would  ferve  as  a  medium,  os 
vehicle  of  fufpenfion,  and  conveyance  to  the  oxyde;  this 
again,  in  its  turn,  would  be  depofited  either  at  the  fountain¬ 
head,  or  at  a  greater  or  leffer  di  fiance  from  it,  according  to 
the  affinities  exerted  upon  it  by  other  fubftances  with  which 
it  might  come  in  contact.  Correfponding  with  this  fuppo- 
iition,  we  commonly  find  thofe  ores  which  are  formed  in 
vertical  maffes  or  knobs,  approached  by  a  great  number  of 
fmall  veins  occupying  the  fmalicft  Mure  or  crevice  in  the 
rock.  Time,  and  the  re-a£tion  of  additional  water  and 
acids,  would  a  fecond  time  carry  off  a  portion  of  the  ore  in 
chemical  union;  this,  by  the  exertion  of  new  affinities, 
would  become  precipitated,  and  mixed  with  the  fufpended 
earths,  to  form  regular  ftrata  of  iron- done.  To  fuch  a  pri¬ 
mary  and  fecondary  agency  of  formation  may  be  attributed, 
the  general  luperior  richnefs  of  ores  found  in  irregular  ver¬ 
tical  maffes,  to  that  of  iron-ftones.  The  fame  caufe  will 
alfo  explain  why  more  determinate  qualities  of  iron  are  ob¬ 
tained  from  primitive  ores,  than  from  thofe  of  a  iecondary 
formation.  In  the  former,  the  mixtures  are  commonly 
fewer,  and  the  quality  of  the  malleable  iron  more  decided  : 
in  the  latter,  the  quality  of  the  metal  is  lefs  certain,  and  more 
various,  from  the  mixtures  being  more  numerous.  Hence 
we  may  alfo  trace  the  reafon  of  the  fuperior  qualities  and 
marks  poffeffed  by  fome  of  the  foreign  fabrics  over  each 
other,  where  the  fame  fuel  has  been  ufed,  and  the  fame  comb- 
of  manufacture  followed. 

Having  fo  far  confidered  crude  iron,  in  regard  to  its  fufi- 
bility,  and  the  facility  with  which  it  becomes  changed  into 
various  degrees  of  carbonation  or  oxygenation,  con  if  itu  ting 
a  variety  of  qualities  moft  pointedly  diffmguifued  in  com¬ 
merce,  and  in  which  the  metallurgift  difeovers  widely  dif¬ 
ferent  properties  and  eharadleriftic  forms ;  I  fhah  next  pro¬ 
ceed  to  mention  in  what  manner  ftrength  may  be  given  to 

any  quality  of  crude  iron  which  may  probably  he  obtained 

by 
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by  the  fufion  of  an  ora,  and  from  what  fource  this  property 
is  derived. 

Upon  a  former  occafion  I  have  mentioned  that  iron,  ob¬ 
tained  from  argillaceous  ores,  poffeffed  a  degree  of  ftrength 
beyond  that  obtained  from  the  other  genera.  This  truth 
daily  prefents  itfelf  to  our  obfervation  in  the  large  fcale  of 
manufacture  5  and  however  erroneous  the  reafoning  of  the 
manufacturer  as  to  the  caufe,  yet  fo  evident  are  the  confe- 
quences  produced,  that  we  mud  immediately  attribute  them 
to  fome  fource  beyond  the  cafualties  of  operation  ih  the 
fmelting  furnace.  In  the  explanation  of  this  faCt,  as  on  the 
degrees  of  oxygenation  and  carbonation  in  general,  the  ma¬ 
nufacturer  has  recourfe  to  the  exiftent  nature  of  the  iron 
in  the  ore,  and  denominates  the  metal  contained  in  fuch  and 
fuch  an  ore  to  be  ce  ftrong,  coarfe,  ill-melting  iron or 

weak,  tender  iron,  poffefling  no  body.”  That  iron-ftones 
and  ores  yield,  in  the  operation  of  fmelting,  different  quali¬ 
ties  of  crude  iron,  as  to  ftrength,  is  an  undeniable  faCt ;  ami 
that  the  fame  variety  attaches  to  iron  when  converted  to 
malleability  is  a  truth  daily  evinced  in  our  forges  *  yet  thefe 
faCts  by  no  means  entitle  us  to  conclude,  without  farther  iri- 
vefligation,  that  thefe  varieties  of  ftrength  are  the  hereditary 
property  of  the  priftine  formation  of  the  metal.  This  in¬ 
ference  accords  with  a  hafty  view  of  the  matter,  and  a  bare 
comprehenfion  of  exfeCls,  without  tracing  to  its  fource  the 
modifying  principle  of  the  whole.  The  theory  which  I 
have  adopted,  and  which  in  every  ftep  I  have  found  fup- 
ported  by  numerous  experiments,  upon  different  feales,  and 
by  a  long  courfe  of  practical  obfervation,  explains  to  me, 
with  much  more  eafe  and  harmony,  the  whole  phenomena 
of  quality  in  ores  and  iron-ftones. 

To  illuftrate  that  part  of  my  theory  relative  to  ftrength, 
let  the  preceding  experiment,  wherein  carbonated  crude  iron 
was  produced  from  the  oxyde  of  pure  iron,  be  repeated  with 
the  addition  of  a  little  pure  clay.  If  the  clay  added  be  half 
the  weight  of  the  lime  alfo  ufed,  the  iron  will  be  found, 

when 
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%vhen  fubjedted  to  the  gauge,  much  fuperior  in  flrength  5 
hnd  if  the  experiment  be  accurately  performed,  the  metal  will 
be  but  a  little  reduced  in  point  of  carbonation.  The  follow¬ 
ing  proportions  will  give  accuracy  to  the  refult : — Oxyde  of 
iron,  4  parts  Lime,  2  *-Clay,  1 — Glafs,  3=10  parts.  By 
mixing  clay  with  the  flux  in  all  experiments,  the  flrength  of 
the  crude  iron  is  improved.  This  point  may  be  urged  fo  far 
as  to  form,  by  an  extra-addition  of  clay,  a  flux  of  difficult 
•  fufion ;  in  which  the  iron  becomes  fufpended  in  globules, 
which  are  partially  malleabilifed  apart  from  each  other. 
Gruue  iron,  obtained  with  a  fuperior  mixture  of  clay,  in  all 
its  ftages  of  quality,  poffeffes  a  greater  degree  of  flrength  than 
iron  horn  calcareous  iron-ftones.  Iron  from  argillaceous 
iron-flone  is  reckoned  ftrongeft  when  carbo-oxygenated ; 
that  extracted  from  calcareous  iron-flone  is  reckoned  to 
poffefs  mod  flrength  when  oxygenated,  mottled.  I  would 
far  exceed  the  limits  of  the  prefent  communication,  were  I 
to  enter  fully  into  this  curious  fubjeCt,  and  particularife  the 
different  refults  obtained  by  the  fufion  of  ores  with  different 
earths  in  various  proportions  l  all  my  experiments  have  fully 
proved  to  me,  that  originally  the  quality  of  the  iron,  Amply 
confidered,  was  the  fame ;  that,  as  it  underwent  change  by 
decompofltion  and  new  combination,  it  became  united  to 
foreiDn  lubftance.j,  poffeflmg  widely  different  properties ;  and 
which  mixture,  by  a  general  fufion,  imparts  to  the  metal  va¬ 
rious  properties,  feldom  homogeneous,  but  frequently  other- 
wife :  in  fliort,  that  the  number! els  mixtures  with  which  it 
is  combined  are  not  neutral  in  fufion,  but  convey  an  altera¬ 
tion  to  the  quality  of  the  reduced  iron.  I  hope  to  refume 
this  fubjeCt  when  my  experiments  will  be  more  extended  by 
the  examination  of  a  vaft  variety  of  iron-ftones,  and  fhali 
then  point  out  the  confequent  effects  of  their  application  to 
the  manufacture  of  caft  and  malleable  iron. 

The  affaying  of  primary  ores  comes  next  under  corffidera* 
tion.  Thefe,  I  have  already  faid,  poffefs  a  much  greater  di~ 
Verfity  of  external  character,  as  well  as  internal  variety,  than 
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thofc  of  iron-ftone.  When  a  flayed  with  a  vitreous  flux* 
either  of  falts,  alkalies,  or  filex,  the  refults  are  rendered  very 
uncertain  and  erroneous  :  when  pot-afh,  tartar,  &c.  are  ufed, 
the  crucible  is  often  deftroyed,  and  the  compound  entirely 
loll :  when  bottle  dial's  and  a  mixture  of  thefe  are  ufed,  the* 
feoria  formed  is  fo  very  black  and  ponderous  as  to  give  the 
moil  p  return  able  indication  of  the  fecretion  of  metallic 
oxyde  :  this  is  afterwards  verified  by  filling  the  mafs  with  a 
mixture  of  dried  chalk  and  charcoal,,  a  globule  of  metal  will 
be  obtained,  which  evinces  the  richnefs  of  the  feoria;  this, 
having  loll  its  colouring  principle  (the  metal),  becomes  clear 
and  tranfparcnt.  The  refults  from  thefe  ores  by  fufion  afford 
various  products,  and  lead  to  different  conclulions :  I  fliall 
mention  fevcral  of  them. 

The  Cumberland  iron  ore,  when  introduced  into  a  cru¬ 
cible  without  any  additional  mixture,  fufcs  cafily,  and  forms 
an  opaque  feoria,  internally  of  a  black  colour,  but  towards 
the  furface  covered  with  fine  {hades  of  brown :  this  a  riles 
from  a  partial  oxygenation  of  the  femi-revived  metal  while 
cooling,  and  is  often  injured  by  a  frefh  combination  of 
oxvoen.  If  the  crucible  remains  found*  and  the  melted 
mafs  is  kept  in  a  (late  of  extreme  divifion  for  an  hour,  a 
confiderable  quantity  of  metal  will  be  found  precipitated, - 
but  fo  highly  oxygenated  as  to  fhiver  to  pieces  if  expofed  to 
air  before  it  is  entirely  cooled.  If,  when  the  crucible  is  taken 
from  the  furnace,  it  be  {lightly  inclined  to  one  fide,  and  the 
vitrified  fluid  entitely  removed  from  the  furface  of  the  metal, 
a  violent  deflagration  will  immediately  enfue,  the  ejected 
globules  will  be  thrown  three  feet  upwards  from  the  mouth 
of  the’crucible :  if  the  quantity  of  metal  does  not  exceed 
500  grains,  it  will  totally  difappear,  except  a  rough  dark- 
blue  oxyde  in  the  bottom  of  the  crucible,  not  above  1-4111 
of  the  original  weight.  The  metal  thus-  oxydated  will  be 
found  in  1  m  all  fphemles  of  a  black  hi,  colour,  and  fpongy 
around  the  fpot  occupied  by  tiie  crucible. 

This  curious  appearance  is  in  fact  a  combufliort  of  iron 
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by  Oxygen  gas,  furnifhed  by  the  decompofition  of  atmofphe- 
ric  air :  it  is  an  operation  which  the  accurate  obferver  may 
daily  fee  manifefted  in  almofl  every  department  of  the  fourt- 
dery  and  forge*  By  a  juft  comprehenfion  of  it,  and  a  proper 
appreciation  of  its  effe&s^  we  have  a  key  for  the  elucidation 
of  the  fource  and  a&ion  of  marly  fa6ts  long  wrapped  in  myf- 
tery,  or  which  have  been  explained  upon  principles  deftitute 
of  (lability,  and  unallied  to  the  fundamental  operations  of 
truth.  1 

In  place  of  withdrawing  the  crucible  immediately  upon 
the  feparation  of  the  crude  iron,  were  it  to  remain  for  an 
hour  longer  under  an  inferior  degree  of  heat,  fo  as  to  eonfo- 
iidate  the  metal  without  again  fuftng  it,  then  the  whole  mafs 
would  be  found  malleable ;  the  fcoria  light  and  porous.  In 
one  of  my  experiments  upon  the  haematites  variety,  I  ob¬ 
tained  from  1  lb.  averdupoife,  or  7000  Troy  grains,  an  ingot 
of  fine  malleable  iron  weighing  4486  grains  j  a  produce  equal 
'  to  6 4  per  cent .  *  , 

An  oxygenating  flux  was  however  ufed,  and  nearly  the 
whole  contents  in  iron  previoufly  revived.  In  experiments 
without  the  addition  of  &  flux,  the  tranfmutation  from  call 
to  malleable  iron  is  fhortened,  but  the  produce  is  not  more 
than  5-8ths  of  the  intrinfic  contents  of  the  ore.  Even  this 
procels  may  be  conftderably  fhortened  by  removing  the  cover¬ 
ing  of  vitrified  earths  floating  upon  the  furface  of  the  metal: 
thus  the  fmall  portion  of  the  carbonaceous  principle  confti- 
tuting  fufibility  is  almoft  inftantly  carried  off  by  the  com¬ 
bination  of  oxygen  5  the  metal  lofes  its  fluidity,  becomes 
thick  and  clotted,  and  more  fpeedily  paffes  into  the  malle- 


*  This  might  be  adduced  as  a  proof  that  crude  iron  contains  more  parts 
congenial  to  malleability  than  is  generally  admitted,  or  than  is  manifefted 
in  the  operation  of  converting  it  into  malleable  iron  at  the  forge  :  the  lofs 
there  has  already  been  mentioned  to  amount  to  from  30  to  50  per  cent .  of 
real  metal ;  in  this  aflay,  however,  the  produce  in  malleable  iron  wasonly 
4,1;  Iefs  thati  when  accurately  allayed,  and  rich  carbonated  crude  iron  was 
obtained  j  in  which,  too,  the  carbon  conftituted  a  part  of  the  weight. 

Cc2  ,  able 
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able  ftate.  In  this  procefs  the  quantity  of  malleable  iron  ob¬ 
tained  is  (till  lefs  than  in  the  two  former  :  the  furface  of  the 
metal  being  expofed  by  the  removal  of  the  fcoria,  oxydation 
takes  immediate  effect ;  and  whilft  malleability  is  pervading 
the  under  furface  of  the  metallic  button,  the  upper  one  be¬ 
comes  reduced  to  a  blackidi  blue  oxyde.  In  this  operation 
a  ftriking  proof  is  afforded  of  the  great  affinity  which  oxygen 
has,  in  high  temperatures,  to  caloric.  Were  the  furface  of 
fuch  highly  oxygenated  crude  iron  expofed,  while  flhid,  to 
atmofpheric  air,  at  an  ordinary  medium,  for  i-6th  of  the 
time,-  its  whole  metallic  properties  would  be  completely  de- 
flroyed  r  in  the  prefent  inflance  nearly  one-half  of  the  metal 
is  preferved,  although  its  furface  is  expofed  to  the  action  of 
a  violent  current  of  gas,  ignited  to  the  higheft  pitch  of  white - 
nefs*.  In  the  proper  allay  of  this  ore  I  have  found  all  the 

.  varieties 

*  T  have  frequently  obferved,  in  experiments  with  pretty  deep  crucibles, 
where  the  moft  violent  heats  were  excited,  and  where  the  fluid  metal  had 
aflbmed  a  whitifli-blue  colour  fomewhat  inclining  to  azure,  that  the  quan- 
fitv  of  oxvde. formed  was  imperceptible,  and  never  vifible  while  the  heat 
was  continued  of  equal  intenfity ;  when  this  agent  became  lefs  urgent,  the 
furface  of  the  metal  became  oxydated  as  ufuah  When  a  regulus  of  crude 
iron  thus  expofed  was  wiihed  to  be  obtained  free  from  oxydation,  a  little 
dry  charcoal  was  introduced  into  the  crucible  fo  as  to  cover  the  regulus  ; 
this  prevented  the  a£lion  of  the  air  from  taking  effect  while  cooling,  and 
preferved  ihe  button  fmoorh.  During  fuch  expolures,  when  no  oxyde  was 
produced,  1  have  noted  a  iofs  of  metallic  parts  equal  to  5.7,  or  10  per  cent, 
when  the  fpace  oi  time  did  not  exceed  one  hour.  Among  feverai  conjec¬ 
tures  refpe£ting  the  caufe  of  this  deficiency  in  weight,  and  real  abftra£tion  of 
metal,  the  two  following  have  with  me  moft  weight.  1ft,  Either  the  metal 
deflagrates  in  fmail  particles,  which  are  thrown  out  of  the  crucible  in  fpar- 
kles,  made  invifible  by  the  transcendent  brightness  of  the  furrounding  heat; 
Or,  2d,  that  in  confequence  of  the  fluid  metal  being  expofed  to  fuch  a  great 
degree  of  heat,  in  cental  with  oxygenous  gas,  part  of  it  becomes  acidified, 
and  forms  the  ferric  acid.  The  truth  of  this  lall  fuppofition  will  not  eafily 
be  afeertained,  fince  it  will  be  difficult  to  conftru£t  an  apparatus  capable  of 
receiving  or  containing  it,  fliould  it  prove  to  be  an  elaftic  fluid:  it  is,  how¬ 
ever,  confonant  to  the  dddtrines  of  the  new  theory,  and  the  poffibility  of 
the  exiftence  of  the  ferric  acid  is  by  no  means  excluded.  The  diftipation  of 
-  •  -  carbon 
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,  *  *  '  * 

varieties  fufceptible  of  various  degrees  of  carbonation  :  for 

the  mofl;  part  I  have  ufed  chalk  and  charcoal  for  the  reduc¬ 
tion  of  the  ore  into  carbonated  crude  iron.  In  the  haema¬ 
tites  variety*  for  1  lb.  averdupoife  I  have  commonly  added 
6  oz.  dried  chalk  and  3~4ths  oz.  of  charcoal;  and  for  the 
fplinty  blue  ore  alfo  a  fimilar  mixture.  From  both  of  thefe 
I  have  obtained  the  richellfort  of  crude  iron.  In  the  manu-r 
fadlory  thefe  varieties  are  always  reckoned  to  produce  the 
hardeft  and  moll  infulible  qualities  of  crude  iron  :  when  the 


carbon  or  oxygen  will  not  nearly  explain  this  phenomenon,  as  theyexift  in 
much  lets  proportion  ;  and  while  the  iion  remains  in  a  crude  (late,  the  lat¬ 
ter  accumulates  in  proportion  as  the  former  becomes  expelled.  Befides,  a 
greater  produbt  in  malleable  iron  is  obtained  by  following  the  precautions 
formerly  mentioned,  than  even  of  caft-iron  when  thus  expofed.  Now,  as 
malleable  iron  is  free  from  all  mixture,  or  at  Icaft  is  malleable  in  propor¬ 
tion  as  it  is  unalloyed,  it  is  obvious  that  the  deficient  weight  is  not  made 
up  of  either  oxygen  or  carbon.  In  the  expofure  of  one  particular  button 
of  crude  iron,  which  loft  9^  per  cent,  the  furface  was  agitated  in  an 
uncommon  and  moft  beautiful  manner:  a  rapid  motion  from  the  ex¬ 
tremity  of  the  circumference  to  the  centre  of  the  fluid  mafs  took  place ; 
the  motion  feemed  entirely  rotatory,  and  peculiar  to  one  common 
axis.  The  metal  itfelf  was  of  a  blueifh  green  colour,  and  emitted  from 
its  lurface  an  azure-coloured  gas,  which  preferred  a  diftinct  form  and  co? 
lour  from  the  common  flame.  This  appearance  flrft  led  me  to  fuppofe  the 
prefence  of  the  ferric  acid,  by  which  means  the  lofs  of  weight,  when  no 
oxyde  was  vifible,  would  be  eaftly  accounted  for.  To  try,  fo  far,  the 
juftice  of  this  conjecture,  I  expofed  tin,  lead,  and  zinc,  in  different  alloys 
of  thefe  metals,  to  white  heats,  and  found  them  diffipate  in  a  much  fhorter 
time,  and  with  a  greater  difeharge  of  gas  from  their  refpebtive  furfaces. 
The  fame  effect  was  more  fpeedily  produced  by  introducing  the  pieces 
upon  the  furface  of  hot  melted  crude-iron.  Zinc,  in  this  experiment,  in¬ 
flames  inftantaneoufly ;  explodes  with  conftderablc  violence,  and  with  the 
difengngement  of  a  blueifh  flame.  Its  known  inflammable  property  may 
add  little  ftrength  to  this  hypothefts;  but  the  dilhpation  of  lead  and  tin, 
without  any  refldue,  would  alfo  lead  to  a  fuppofition  of  the  plombic  and 
ftannic  acids  being  formed  by  a  complete  faturation  of  oxygen.  The  latter, 
being  found  formed  by  nature  in  a  cryftalline  form,  does  not  entirely  con¬ 
tradict  this  idea  ;  for  a  difference  in  the  dofe  of  oxygen,  and  of  tempera¬ 
ture,  mult  alter  the  refuk. 

■  c  c  3  metal 
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metal  is  fubfequently  manufactured  intp  bars,  it  is  rtated  a| 
different  places  to  produce  pold  and  hot  {liort  iron. 

The  kidney  ore  will  admit  of  a  diminution  of  chalk,  and 
a  fmall  addition  of  glafs  ;  i  Ik.  averdupoife  'of  this  variety 
will  be  accurately  affayed  with  the  addition  of  5  oz.  chalk, 

I  oz.  of  glafs,  and  3-4ths  oz.  of  cliarpoal.  The  fame  pro¬ 
portion  of  mixtures  will  alfq  accurately  reduce  the  fmall 
pieces  of  this  ore,  commonly  of  a  foft,  greafy  cqnfirtency, 
mixed  with  fmall  fragments  of  the  haematites  and  kidney, 
and  will  give  out  the  iron  which  they  contain  fuper- carbo¬ 
nated.  A  mixture  of  this  foft  ore  with  kidney  is  preferred 
to  the  richer  varieties  at  the  iron  manufactories.  The 
Lancafhire  ore  chiefly  confirts  of  this  compound,  and  the 
poorer  in  iron  has  always  a  decided  preference  given  it  at 
the  blafl  furnace. 

.  *  ‘  \  t 

‘The  {{ratified  iron  ore  of  the  ifland  of  Iflay  is  of  mod 

difficult  fufion  when  treated  without  any  addition.  It  fufes 
into  a  blackifh  green  pondeyoqs  mafs,  and,  even  expofed  to 
the  higheft  heats,  lets  fall  but  a  fmall  {hare  of  its  iron.  The 
quality  thus  obtained  is  in  the  higheft  degree  oxygenated  y 
its  fraCture  is  partially  cryftallifed  in  lines  which  converge 
towards  the  upper  furface  of  the  button^  firnilar  in  cryftal- 
lifation  to  the  fraCture  of  zinc.  A  regulps  thus  obtained, 
when  diverted  of  its  fcoria,  and  properly  expofed  to  the. 
aCtion  of  the  ignited  gas,  fopn  lofes  its  fluidity,  and  pafles 
into  the  rtate  of  ftrong  malleable  iron.  If  this  operation  is 
performed  upon  a  large  quantity,  without  agitating  or  turn¬ 
ing  the  mafs,  the  upper  furface  of  malleable  iron  will  early 
acquire  the  cold  fliort  quality,  and  will  be  fubjeCt,  at  the, 
fame  time,  to  an  uncommoq  warte  by  the  rapid  oxydation 
of  its  parts.  In  affaying  this  ore  for  the  production  of  car¬ 
bonated  crude  iron,  the  rofults  are  obtained  with  confiderable 
difficulty;  feldom  pprfeCf  till  the  fecond  or  third  experiment. 
This  is  chiefly  owing  to  the  great  variety  of  quality  in  the 
ilratum,  two  pieces  feldom  being  alike  either  in  appearance 
or  in  reality.  The  inferior  mafies  yield  from  44.  to  48  per 

centy 
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zeni\  and  the  fuperior  qualities  I  have  found  as  rich  as  56 
to  61  per  cent .  To  obtain  carbonated  crude  iron  from  the 
richeft  Varieties  of  this  ore,  add  to  1  averdupoife  lb.  of  it 
7  ounces  of  dried  chalk,  3  of  bottle-glafs,  and  1  of  charcoal. 
This  mixture  will  produce  foft  crude  iron,  pofleffing  great 
ftrength,  and  an  uncommonly  large  cryftallifed  grain.  The 
poorer  qualities  require  an  additional  quantity  of  calcareous 
•earth,  to  reftore  the  equilibrium  loft  by  the  fubftitution  of 
(ilex  in  place  of  iron.  This  ore  had.  a  trial  in  the  large  way 
at  Clyde  Iron  Works,  but  was  found  to  yield  bad  iron  with 
the  ufual  proportion  of  fuel. 

Oppoftte  in  its  quality  and  refults  is  the  beautiful  ore  of 
the  iftand  of  Elba.  This,  when  prefented  to  a  requifite 
proportion  of  carbonaceous  matter,  to  take  up  its  oxygen, 
not  only  clears  itfelf  of  this  hurtful  mixture,  but  alio  takes 
up  a  confiderable  portion  of  carbon,  which,  in  fufton,  be¬ 
comes  united  to  the  metal,  and  conftitutes  it  perfectly  car¬ 
bonated.  In  experiments  with  this  ore,  I  found  that  when 
2  ounces  of  it  w.ere  treated  with  %\  oz.  chalk,  \  oz.  bottle- 
giafs,  and  ~  oz.  charcoal,  the  mixture  was  with  difficulty 
reduced  to  a  white  glafs  ;  which  at  no  time  had  been  fuffi- 
ciently  divided  to  allow  a  general  gravitation  to  the  many 
globules  of  beautiful  carbonated  iron  thus  feparated.  In 
fufton,  therefore,  per  fe,  the  metal  precipitated  becomes 
greyifh,  and,  in  many  inftances,  affords  fimilar  refults  to  a 
pure  calcareous  iron-ftone  ;  with  this  principal  difference, 
that  it  abounds  with  nearly  a  double  quantity  of  metal, 
whofe  tendency  to  become  carbonated  is  no-ways  inferior  to 
any  iron-ftone  of  that  clafs.  A  finooth  carbonated  regulus 
will  be  obtained  from  this  ore,  by  ufi-ng  the  following  pro¬ 
portions  :  Ore  in  a  raw  ftate,  2  ounces  5  chalk,  2  ounces  ; 
bottle-glafs,  if  ounce  5  and  charcoal,  ounce.  1  he  fcoria 
rcfuldng  from  this  fufton  will  be  of  a  light-blue  colour, 
clouded,  and  variegated  like  an  agate,  and  very  tranfparent. 
The  great  diftance  of  Elba  from  this  country  precludes  the 
poffibiiity  of  ufing  this  ore  in  our  mauufadtories  with  any 
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profit,  unlefs  it  could  be  brought  home  as  ballad:,  and  deli¬ 
vered  in  the  vicinity  of  any  iron- work  at  aos.  per  ton.  The 
products  obtained  from  it  in  the  afTay  furnace,  indicate,  in 
an  uncommon  degree,  how  very  valuable  the  quality  of 
crude  iron  would  be  in  the  fcale  of  manufacture^,  by  its  ap¬ 
plication. 

The  Norwegian,  Daniih,  and  Swedifh  ores,  found  in 
ftrata,  refemble,  in  many  points,  the  Scotch  ore  of  the  ifl and 
of  Iflay ;  jn  affaying  them  a  ftmilar  treatment  is  neceffary. 
Some  of  them  are  more  fufible,  and  afford  lingular  qualities 
of  crude  iron.  When  fufed  with  oxygenating  fluxes,  the 
metal  produced  is  uncommonly  hard  and  brittle  ;  exhibiting 
a  fraCture  ftudded  with  brilliant  mirrors,  diverging  the  light 
in  fmall  radii :  even  when  fluxes  are  ufed,  capable  of  con¬ 
veying  carbonation,  the  metal  exhibits  this  bright  granulated 
fraClure  in  a  great  degree.  One  of  the  ores  from  the  mine, 
of  Houhan,  upon  being  expofed  a  confiderable  time  after 
feparation,  afforded  a  mafs  of  pretty  good  fteel.  The  pro¬ 
portions  neceffary  to  affay  thefe,  with  accuracy,  fo  intimately 
depend  upon  their  richnefs,  and  the  relative  proportions  of 
mixture  with  which  the  iron  is  combined,  that  the  fame 
recipe  can  feldoni  be  applied  to  more  than  one  variety.  As 
iron-ftones  are  more  defined,  and  their  treatment  prefcribecj 
by  more  certain  rule,  a  knowledge  of  them  will  foon  lead  to 
a  juft  comprehenfion  of  the  primary  ores;  a  fecond  experi¬ 
ment,  therefore,  with  any  of  them,  will  be  fufficient  to 
point  out  the  neceffary  proportions  for  obtaining  in  the  next 
affay  carbonated  crude  iron.  In  one  collection  of  Norwe« 
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gian  pres  I  found  the  following  variety  - 
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This  Ample  table  will  {hew  plainly  how  neceflary  it  is  to 
accommodate  the  flux  to  the  variety  of  the  ore.  If  from, 
this  collection  you  wifli  to  obtain  carbonated  regulus,  it  is 
obvious  that,  in  order  to  faturate  them  equally,  the  iron 
contained  in  No.  3  ought  to  be  prefented  with  double  the 
quantity  of  carbon  neceffary  to  carbonate  No.  1 ;  No.  5 
with  a  triple  quantity  ;  that  of  No.  6  with  more  than  3^* 
and  as  I  have  proved  that  this  efle&will  be  chiefly  produced 
with  the  ufe  of  a  calcareous  earth,  it  will  at  once  be  con¬ 
ceived  how  far  this  fubftance  is  to  be  ufed  as  the  inftrument 
of  alteration. 

I11  the  recipes  adduced  in  this  and  the  preceding  paper,  I 
have  always  noted  charcoal  as  a  conftituent  of  each  mixture. 
Since  I  difeovered  that  the  contaCl  of  calcareous  earths  con- 
veved  carbonation  to  the  metal,  by  the  decompofition  of  the 
carbonic  acid,  I  have  reduced  the  proportion  of  charcoal 
pommonly  ufed  in  the  flux,  and  have,  in  the  treatment  of 
moll  iron-ftones,  even  abandoned  it  altogether:  however,  as 
my  experiments  have  not  yet  extended  umverfally  to  primary 
pres,  I  have,  in  the  mean  time,  retained  it  as  a  co.n(lituent 
part  of  the  fplvent. 


XII.  On  the  Comparative  Height  of  the  Mountains  of  the 
Earthy  the  Moon ,  and  Venus 

S  CHRGETER,  the  learned  aftronomer  of  Lilienthal,  who 
has  feveral  excellent  telefcopes  by  Herfchel,  publifhed  fome 
time  ago  a  work  on  the  height  of  the  lunar  mountains,  as  , 
compared  with  thofe  of  the  earth  ;  and  lately  he  has  pub- 
lifhed  a  new  work  on  the  height  of  the  mountains  of  \  enus„ 
Faujas,  who  not  long  ago  undertook  a  journey  into  Ger¬ 
many,  of  the  utmoft  importance  to  the  fciences,  brought 
back  with  him  thefe  two  works  of  Schroeter.  We  there  fee 
fhe  manner  in  which  that  indefatigable  aflronomer  makes 

^  Fiom  the  Journal  de  Pbjfque,  Prairial ,  An.  7. 
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his  obfervations.  It  is  by  the  projection  of  the  fliadows 
formed  by  thefe  mountains  when  they  begin  to  appear  on 
their  horizon  in  regard  to  us,  or  when  they  are  about  to 
difappear  below  the  horizon.  He  diftinguiihes  the  moun¬ 
tains  into  different  orders. 

1  he  plate  in  SchroeteFs  work  confided  only  of  outline,  and 
he  expreffed  the  diameter  of  the  three  globes  merely  by  ftraight 
lines.  The  annexed  delineation  (See  Plate VIII.)  was  drawn 
by  Alexander  Faujas,  the  fbn,  who  to  military  talents  unites  a 
ftrong  attachment  to  the  fciences.  He  has  rendered  the  height 
of  the  mountains  more  juft,  and,  from  his  drawing,  therefpec- 
iive  magnitude  of  the  three  globes  can  be  better  eflimated. 
It  is  here  feen  that  the  moon,  which  is  about  forty-nine 
times  fmaller  than  the  earth,  has  mountains  more  than 
4000  toifes  in  height *  * ;  while  that  of  Chiniboraco,  one 
of  the  Andes  in  South  America,  the  higheft  mountain  of 
our  globe,  is  little  more  than  3000.  Venus,  which  is  lefs 
than  the  earth  by  a  ninth,  has  mountains  23,000  toifes 
in  height.  It  muft  here  be  remarked,  that  the  higheft 
tnonntains  on  thefe  three  globes  appear  all  to  be  volcanic. 


XIII.  Defcription  and  Ufe  of  a  new  Portable  Injlrument  for 
after  taming  the  Comparative  Strength  of  Gun-Powder , 
By  C.  Regnier  f. 

An  the  propeffes  employed  for  the  improvement  of  gun¬ 
powder,  it  is  neceffary  tp  make  comparative  experiments  4 
$nd  various  ingenious  inventions,  which  it  is  unneceffary  to 
defcribe,  as  they  are  well  known,  have  been  ufed  for  that 

*  The  French  toife  is  to  the  Englifh  fathom  as  1  to  1*0 6.6.4. 

t  From  Memoir es  explicatif  du  Dynameter  et  autre  s  Machines  inventces 
j^ar  (-•  Kegiiie't ,  4X0.  Paris,  An.\TI.  The  mftrusnents  liere  dcfcrihed  are. 
The  dynamometer,  of  which  2  plate  and  deicription  were  given  in  the 
Th.il ofophical  Magazine  for  September  j  79S  ;  z.  A  fafeguard  for  the  prim- 
jag  in  muikets :  3,.  T.  he  powder-proof  above-mentioned  5  and,  4.  An  elec¬ 
trical  machine. 
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purpofe.  I  {hall,  therefore,  only  obferve,  that  trials  pf . gun¬ 
powder  on  a  large  fcale  are  always  the  be#  ;  but  as  fuch 
experiments  require  certain  kinds  of  apparatus  and  conve- 
!  niences  which  are  not  always  at  command,  a  fmall  powder- 
proof,  in  the  form  of  a  pi#ol,  the  blaft  of  which  drives  z 
fmall  toothed  or  turned  wheel  that  rubs  again#  a  fpring, 
and  is  mpved  through  a  greater  or  fmaller  fpace  according 
to  the  ftrength  of  the  powder,  has  been  long  ago  adopted 
and  brought  into  commqn  ufe.  This  machine,  however,  is 
yery  defective  in  regard  to  the  refujts  which  it  gives,  and  can 
be  of  no  utility  w'hen  an  abfolute  or  approximate  indication  is 
required  of  the  relative  ftrength  of  a  given  weight  of  powder 
intended  for  fire-arms,  which  are  loaded  with  quantities 
determined  in  this  manner:  thefe  prppf-inftruments  have 
indeed  an  arbitrary  graduation,  and  thejr  fritftion  varies  ac¬ 
cording  to  the  ftrength  of  the  fpring  and  the  cleannefs  of 
fhe  mechanifm. 

To  obviate  thefe  inconveniences,  I  made  feveral  experi¬ 
ment^  which  led  me  to  a  more  valuable  and  accurate  prin¬ 
ciple  5  and,  yvitji  fome  variations,  I  at  length  fitted  a  fmall 
brafs  cannon  to  the  fpring  of  a  common  weighing  inftra- 
ment.  By  this  application  I  \yas  enabled  to  weigh  the 
effort  of  the  blaft,  and  consequently  obtained  a  comparative 
method  of  afeertaininof  its  a&ion.  This  inftrument  is  at- 
tended  likewife  with  this  valuable  advantage,  that  it  aefts 
without  friction.  Its  graduation  is  accurately  determined, 
becaufe  it  exprefies  the  weight  which  ferved  for  that  pur- 
pofe ;  and  it  may  likewife  he  applied  for  weighing  fuch 
bodies  as  come  within  the  limits  of  its  fcale. 

A  perfpe<T;ve  view  of  this  inftrument  is  repre rented, 
(Plate  IX.  fig.  1.)  BC  is  a  fpring  bent  fo  as  to  form  an 
angle;  D  a  fmall  brafs  cannon  capable  of  containing  ex¬ 
actly  13 '  grains  of  fine  gunpowder ;  E  the  graduated  arc, 
each  divifion  of  which  is  nearly  equal  to  2,~  pounds  aver- 
dupoife,  and  terminating  in  a  ferew  that  ferves  as  a  breech 
yin  to  the  cannon,  F  is  a  cap  which  may  be  conftdered  as 

the 
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the  body  to  be  proje&ed.  It  clofes  the  mouth  of  the  fmall 
cannon,  upon  which  it  prefles  with  a  force  equal  to  four  ' 
kilogrammes.  This  cap  is  ftrongly  fattened  to  one  of  the  I 
fpring  radii  by  a  nut  at  the  oppoflte  end  of  its  tail.  G  is  a 
piece  of  ftrong  brafs  wire,  fixed  to  a  projection,  which,  by  , 
means  of  a  fmall  fcrew,  is  riveted  into  one  of  the  radii. 
H,  an  index  of  woollen  cloth  or  leather,  which  ttides  with  a 
gentle  friction  on  the  wire,  when  the  branches  of  the  fpring 
are  preffed  together  by  the  explofion  of  the  powder.  This 
index  remains  at  the  place  to  which  it  has  been  puttied,  and 
ttiews  exaCtly  how  far  the  fprings  have  been  made  to  ap~ 
proach.  When  the  inftrument  is  to  be  ufed,  the  two  ex¬ 
tremities  of  the  fpring  are  to  be  prefled  together,  to  feparate 
the  cap  from  the  mouth  of  the  cannon,  into  which  powder 
is  poured,  till  it  is  exaCtly  full,  by  means  of  a  card  or  a  piece 
of  paper.  The  ttopper  is  then  fuffered  to  approach  the 
muzzle  gently,  fo  as  to  clofe  it  exaCtly,  without  leaving  a 
Angle  grain  of  powder  between  them.  The  circular  piece 
of  cloth  or  leather,  which  fupplies  the  place  of  an  index,  is 
to  be  brought  into  contaft  with  that  branch  of  the  fpring 
to  which  the  tail  of  the  ttopper  is  fixed  ;  and  priming  being 
put  into  the  fmall  pan  of  the  cannon,  it  is  difeharged,  the 
inftrument  being  held  fufpended  by  a  firing  or  ribbon.  The 
efle&s  of  the  explofion  are,  that,  as  the  powder  occupies  a 
greater  fpace  by  its  inflammation,  it  drives  back  the  ttopper* 
and  the  latter  carries  with  it  that  branch  of  the  fpring  in 
wilich  its  tail  is  fattened.  This  branch  cannot  move,  in 
regard  to  the  other,  which  is  made  to  move  alfo  by  the  recoil 
of  the  gun,  without  driving  before  it  the  fmall  index  piece; 
and  the  fpace  over  which  the  index  piece  is  carried  will  fhew 
the  force  of  the  powder. 

The  arches  moved  over  by  the  exploflon  of  the  different 
kinds  of  powder  will  fhew,  by  the  number  of  degrees,  the 
comparative  ftrength  of  each.  A  ftar  is  marked  on  that 
arch  which  ttiews  the  ftrength  of  powder  of  a  mean  quality; 
id  that  the  relative  value  of  any  fample,  in  regard  to  that 
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medium,  may  be  known.  The  fridtion  of  the  index  is  the 
only  friction  to  which  the  inflrument  is  fubjeft  ;  but  it  is  io 
final  1  that  it  may  be  confidered  as  of  no  confequence.  When 
the  index  is  worn  out,  its  place  may  be  eafily  fupplied  by  a 
new  one.  It  may  be  readily  comprehended  that,  by  adding 
a  hook  to  the  perforation  at  the  extremity  of  the  divided  arc, 
and  a  ring  in  the  eye  of  the  hopper,  the  inflrument  may  be 
employed  for  weighing. 


XIV.  Account  of  a  Red  Subjlance  obferved  on  the  Surface  of 

a  Fijb-Pond  in  Norway.  By  Brofeffor  H.  Strom  *. 

In  the  fpring  of  the  year  1790,  a  pellicle,  orfubftance  of  a 
red  colour,  was  obferved  on  the  water  at  one  end  of  a  fhh-pond 
in  Norway,  which  foon  after  began  to  fpread  till  it  covered 
the  whole  furface.  During  dry  and  warm  weather,  the  red 
colour  was  more  perceptible  than  when  it  was  cold  and  weU 
It  was  more  vifible  alfo  at  noon,  than  in  the  morning  and 
evening;.  I,  howrever,  did  not  pay  much  attention  to  it 
until  the  colour,  about  the  end  of  June  and  the  beginning 
of  July,  became  ftronger  than  it  had  ever  been  before;  it 
was  flrongefl  at  noon,  and  always  proceeded,  in  regular 
order,  from  the  end  of  the  pond  till  it  gradually  extended 
over  the  whole  furface.  I  filled  a  beer  glafs  with  the  water, 
which  had  a  red  appearance  in  the  glafs ;  but  the  red  matter 
foon  depofited  itfelf  at  the  bottom,  and  the  water  became 
yellowifli:  for  a  long  time,  however,  it  had  a  frothy  pellicle, 
which  was  fometimes  of  a  red  and  fometimes  of  a  green 
colour.  I  let  fall  a  drop  of  this  pellicle  on  my  microfcopc, 
and  beheld  the  fingular  phenomenon  exhibited  in  the  an¬ 
nexed  engraving,  (Plate  IX.  fig.  2.)  which  reprefents  this 
drop  as  feen  when  magnified. 

*  From  Tranfafiws  of  the  Society  of  Natural  lifory  at  Copenhagen , 

Vol.  I.  Fart  2. 
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I  beheld  partly  large  and  partly  final!  bubbles,  refembllrt^i 
bright  fpecula,  {unrounded  by  a  dark  rim  or  margin,  which 
were  fometimes  like  fmall  rings  (1,1),  and  fometimes 
broader ;  fo  that  the  bright  fpeculum  in  the  middle  formed 
the  fmaller  part  (2,2).  Every  where  around  were  feen  an 
immenfe  number  of  minute  globules  of  the  fize  as  repre-  1 
fented  in  the  figure ;  confequently  aftonifhingly  fmall  in  j 
regard  to  the  fpecula,  but  fimilar  to  them  in  this  refpeft, 
that  they  had  a  bright  point  like  a  fpeculum  in  the  middle. 
At  firft,  as  far  as  I  could  obferve,  they  were  black,  or  of  a 
dark  colour,  the  bright  point  excepted  ;  but  the  red  colour 
afterwards  {hewed  itfelf  very  clearly.  In  thofe  that  were 
red,  the  bright  point  was  always  feen  ;  but  this  was  not 
always  the  cafe  with  the  dark  ones.  All  thefe  round  bodies 
or  globules  appeared  at  firff,  though  very  feldom,  to  have 
feme  life  and  motion,  but  afterwards  they  entirely  loft  all 
movement ;  and  this  was  the  cafe  in  particular  with  the 
red,  which  feemed  entirely  lifelcfs.  I  could  alfo  clearly  ob- 
ferve,  that  the  red  matter,  which  depofited  itfelf  in  abun¬ 
dance  at  the  bottom  of  the  veflel,  was  nothing  elfe  than  an 
aftemblage  of  fuch  round  globules  which  had  loft  all  life  and 
movement.  Befides  thefe  round  globules  with  a  bright 
point  in  the  middle,  I  faw  in  the  pellicle  on  the  water,  as 
well  as  in  the  water  itfelf,  another  kind  of  living  animals  in 
greater  numbers  (3),  which  were  fliaped  like  fmall  fifli,  and 
perfectly  fimilar  to  the  Cere  arise  viridcs  of  Muller  *,  which 
produce  the  green  covering  on  ftagnant  water;  but  with  this 
difference,  that  they  were  no  larger  than  they  are  reprefent- 
ed  in  the  figure,  and  that  they  had  not  a  green  but  a  dark 
appearance.  I  obferved  alfo,  though  with  difficulty,  that 
the  tail  was  forked  ;  and  that  fome  of  thetn,  clofe  to  the 
tail,  had  a  bright  point  or  refle&ioir,  while  the  body  before 
was  not  brighter  than  that  of  the  Cercaria  viridis.  Thefe 
fmall  animals  moved  with  great  alertncfs  and  vivacity  in  the 

*  Sec  his  Animalcuta  hfufmba,  No,  130,  p.  126, 
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drops  of  water;  but  they  colle&ed  themfelves  fomfctimes 
together  (5  and  6),  and  tumbled  feveral  times  round  in  a 
circle  (4).  I  obferved  alfo,  that,  when  they  began  to  lofe 
life  and  animation,  their  longifh  figure  was  changed,  and 
they  affumed  that  of  a  triangle  or  funnel,  with  a  tail  or 
tube  (5).  Mill  lcr  obferved  the  fame  thing  in  the  Cere  aria, 
‘viridis  *,  and  at  1  ait  they  acquired  the  form  of  a  globule, 
which  is  reprefented  alio  in  Muller  f.  I  have  no  doubt 
that  thefc  globules  were  the  fame  round  animals,  though 
dead,  of  which  I  have  already  fpoken ;  efpecially  as  Muller 
fays  of  his  Cercarhe  virides ,  that  they  can  aflame  a  globular 
form.  Of  the  bright  points  in  the  middle  he  fays  nothing; 
and  it  appears  lingular  to  me  that  he  did  not  obferve  them, 
as  he  viewed  them  much  more  magnified  than  I  did.  He 
fays  as  little  of  the  red  colour  which  they  can  aflume  and 
communicate  to  the  furface  of  the  water,  and  nothing  at  all 
of  the  bright  bodies  or  fmall  fpecula  inclofed  in  round  rims, 
which  were  perfectly  like  the  fmall  round  globules  with  a 
bright  point  in  the  middle,  only  that  they  were  fome  hun¬ 
dred  times  larger.  But  I  dare  not  affirm  that  they  were  of 
the  fame  kind,  and  only  different  in  fize.  It  is  very  pro¬ 
bable  that  they  confided  of  the  {lime  of  the  dead  C-ercariee , 
which  formed  bubbles  by  means  of  the  air  inclofed  in 
them ;  for,  that  they  were  round  like  bubbles,  appears  from 
this  cireum dance,  that  they  eluded  every  impreffion,  and 
fometimes  divided  themfelves  into  two  or  more  fmaller 
bubbles,  and  even  by  a  dronger  impreffion  extended  to  a 
longidi,  oval,  and  irregular  form  like  thofe  marked  (6),  which 
{hews  that  they  confided  of  a  tough  flhny  fubdance.  Among 
fome  fmall  animals  of  another  kind,  feen  fometimes  in  the 
drops  of  water,  none  were  more  confpicuous  than  the  Bra- 
Cbionus  urceolaris  J,  by  its  tranfparency,  and  the  three  or 
four  round  balls,  or  ovaria ,  which  it  has  at  the  hind  part  of 

*  Animalcuia  infuJoria>  Tab.  19.  fig.  9. 

f  Fig.  7  and  13. 

|  Mailer’s  Anr/nalnda  infuforia,  No,  377,  Tab.  50.  fig.  15.Tr. 
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its  body.  But  what  diflinguiflied  it  moft  was,  that,  with 
the  bridles  or  hair  at  the  fore  part,,  it  often  put  the  water  ill 
a  fort  of  vortical  motion,  which  made  the  {mail  liieleis 
globular  ahimals  move  quickly  round  in  a  circle,  as  if  they 
had  been  alive  (7).  Such  was  the  nature  of  this  fub fiance 
for  a  few  days  in  July,  till  it  increafed  more  and  more  ;  and 
I  found,  when  I  filed  a  glafs  with  it,  a  covering  on  the  furface, 
of  the  thicknefs  of  the  finger,  befides  the  matter  depofited 
at  the  bottom  ;  but  no  living  beings  were  now  obferved 
in  it,  and  not  many  of  the  dead  globular  animals :  they 
feemed  all  to  be  converted  into  the  above  red  {limy  matter* 
the  colour  of  which  was  perfe&ly  flmilar  to  that  of  the 
bright  yellow  ochre  ufed  for  painting  houfes. 

What  I  have  above  faid  will  fuffieiently  {hew  that  the  red 
colour  of  water,  which  has  fo  often  been  a  matter  of  terror 
to  the  fuperftitious,  may  arife  from  the  innocent  infufion 
animals ;  and  that  animalcule,  like  thofe  which  1  faw  in 
frefh  or  ft agn ant  water,  may  be  found  in  fait  Water  or  the 
fea,  will  be  doubted  by  no  one  who  knows  that  the  latter 
has  its  infulion  animals  alfo.  We  often  read  in  books  of 
voyages,  that  the  fea  has  fometimes  had  the  appearance  of 
blood,  fometimes  of  fnow  or  milk;  and  that  it  has  even 
fometimes  had  an  appearance  as  if  on  fire.-.  All  thefe  phe¬ 
nomena  can  be  aferibed  to  nothing  elfe  than  the  foreign  mat¬ 
ters,  and  particularly  fmall  animals,  which  multiply  there  in 
immenfe  quantities,  and  are  fometimes  red,  fometimes  white* 
and  fometimes  of  a  flame  Colour,  like  Muller’s  Trichoda  ig~ 
nita  without  including  the  Nereis  notliluea>  and  feveral 
others.  It  feCms  to  me  highly  probable  that,  in  regard  to 
colour,  they  may  be  fubjedt  to  different  variations;  as  is  the  cafe 
here,  from  black  to  red,  and  even  from  fed  to  green;  as  appears 
from  this  circumftartce,  that  the  red  {kin  or  pellicle,  after 
Handing  a  few  days  in  the  glafs,  was  in  feme  parts  green. 
It  is  alfo  probable  that  fuch  fmall  animals  may  arife  from 

*  Anm.  tnfnjoria.  No.  203,  j>.  1S6. 
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the  fo  called  Gronjke,  which  in  fpring  is  feen  in  the  Nor¬ 
wegian  feas ;  efpecially  as  it  rifes  or  falls  according  to  the 
heat  or  cold.  The  uncommon  colour  in  water,  which  I 
have  here  defcribed,  is  a  remarkable  phenomenon  ;  and, 
during  the  eleven  years  I  redded  in  the  neighbourhood,  I 
never  faw  or  heard  ol  any  change  of  the  like  kind  in  other 
.filh-ponds.  I  therefore  paid  more  attention  to  it,  and  efpe¬ 
cially  as  in  former  times  fuch  appearances  were  confidered 
as  portending  wars  and  bloodfhed  :  but  thefe  fuperftitious 
notions  muft  lofe  all  credit  when  the  above  explanation  is 
adopted,  and  when  the  fee  rets  of  nature  are  more  accurately 
explored.  In  regard  to  the  caufe  of  this  phenomenon  I  mud; 
confefs  that  to  me  it  is  inexplicable ;  and  that  it  is  eafier  to 
fay  what  it  is  not,  than  what  it  is.  It  is  well  known  that 
the  quality  of  the  atmofphere,  fome  years,  can  produce 
worms  and  infedts  in  incredible  numbers :  but  what  kind 
of  weather  is  neceflary  for  the  generation  of  thefe  infufion 
animals,  and  whether  a  continual  alternation  of  rain  and 
fun-fhine,  which  was  the  cafe  in  the  fummer  above  men¬ 
tioned,  contributes  to  the  phenomenon,  is  difficult  to  be 
determined. 

P.  S.  The  red  matter  continued  on  the  water  during  the 
whole  month  of  Auguft,  and  feemed  ftill  thicker ;  but  the 
red  particles  were  fmaller,  and  feemed  entirely  deftitute  of 
life.  The  corrupted  and  green  water  below  fwarmed,  on 
the  other  hand,  with  the  ccrcarnz  already  mentioned ;  which 
fometimes  appeared  of  a  triangular  and  fometimes  of  a  cir¬ 
cular  form,  as  already  faid.  Some  green  flime  was  obferved 
alfo  in  the  red  matter;  which  however  did, not  proceed  from 
the  latter  by  a  change  of  its  colour  from  red  to  green,  as  I 
at  firft  fuppofed,  but  was  either  a  (limy  fubftance  anting 
from  the  decompofed  green  cer carta ?,  or  fome  other  cor¬ 
rupted  dime,  which  partly  kept  itfclf  feparate  from  the  red 
matter,  and  partly  mixed  itfelf  with  it  and  difappeared.  At 
any  rate,  I  found  in  it  no  red,  but  here  and  there  a  thrunk 
and  wrinkled  cer  carlo, ;  but  it  mutl  be  obferved,  that  what  I 
Vol.  IV.  D  d  have. 
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have,  in  feverai  places,  called  black,  may  have  been  that 
dark  green  or  almofl  black  colour  which  M.  Muller  gives  to 
his  Cercaria  vlridis ,  and  which,  no  doubt,  would  have  {hewn 
itfelf  under  a  microfcope  of  a  flronger  magnifying  power,  if 
I  had  been  in  poffefBon  of  one  at  the  time. 


XV*  Obf&rvaiiom  on  the  Jtngular  Sagacity  of  the  Rock  or 

Ice  Fox  *. 

DuRING  my  abode,  fays  Stelier,  on  Behring’s  ifland,  I 
had  opportunities,  more  than  enough,  of  fludying  the  nature 
of  this  animal,  far  excelling  the  common  fox  in  impudence. 
Cunning,  and  roguery.  The  narrative  of  the  innumerable 
tricks  they  played  us,  might  eafily  vie  with  Albertus  Julius’s 
hiflory  of  the  apes  in  the  ifland  of  Saxenburg.  They  forced 
themfelves  into  our  habitations  by  night  as  well  as  by  day, 
ftealiftg  all  they  could  carry  off,  even  things  that  were  of  no 
life  to  them  $  as  knives,  flicks,  clothes,  8ic.  They  were  fo 
inconceivably  ingenious  as  to  roll  down  our  cafks  of  pro- 
vifions  feverai  poods  in  weighty  and  then  fleal  the  meat 
out  of  them  fo  ably,  that  at  firfl  we  coitld  not  bring  our- 
felves  to  aferibe  the  theft  to  them.  As  we  were  flripping 
an  animal  of  its  fkin,  it  often  happened  that  we  could  not 
avoid  flabbing  two  or  three  foxes,  from  their  rapacity  in  tear¬ 
ing  the  flefli  out  of  our  hands.  If  we  buried  it  ever  fo  care¬ 
fully,  and  added  flones  to  the  weight  of  earth  that  was  upon 
it,  they  not  only  found  it  out,  but  fhoved  away  the  flones, 
as  men  would  have  done,  with  their  fhoulders  plying  under 
them,  helping  one  another  with  all  their  might.  If,  think¬ 
ing  to  fecure  it,  we  put  any  on  the  top  of  a  high  poll  in  the 
air,  they  grubbed  up  the  earth  at  the  bottom,  fo  that  the 
poil  and  all  came  tumbling  down,  or  one  of  them  clam¬ 
bered  up  and  threw  down  what  was  upon  it  with  incredible 
artifice  and  dexterity.  They  w'atched  all  our  motions,  and 

*  From  Toot'd  $  View  of  the  Ruffian  Empire, 
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accompanied  us  in  whatever  we  were  about  to  do.  If  the 
fea  threw  rip  an  animal  of  any  kind,  they  devoured  it  ere  a- 
man  of  us  could  come  up,  to  our  great  di {advantage ;  and  if 
they  could  not  confume  it  all  at  once*  they  trailed  it  away 
in  portions  to  the  mountains,  where  they  buried  it  undef 
ftones  before  our  eyes  5  running  to  and  fro  as  long  as  any 
thing  remained  to  be  conveyed  away.  While  this  was  doing, 
others  hood  on  the  guard,  and  watched  us.  If  they  faw  any 
one  coming  at  a  diftanee,  the  whole  troop  combined  at  once 
and  began  digging  all  together  in  the  fand,  till  they  had  fo 
fairly  put  a  beaver  or  a  fea-bear  under  the  furface  that  not 
a  trace  of  it  was  to  be  feen.  In  the  night-time,  when  we 
flept  in  the  field,  they  came  and  pulled  off  our  night-caps* 
and  Hole  our  gloves  from  under  our  heads,  with  the  beaver- 
coverings,  &c.  In  confequence  of  which  we  always  flept 
with  clubs  in  our  hands,  that,  if  they  fhould  wake  us*  we 
might  drive  them  away,  or  knock  them  down. 

When  We  made  a  halt  to  reft  by  the  way,  they  gathered 
around  us  and  played  a  thoufand  tricks  in  our  view ;  and 
when  we  fat  ftill,  they  approached  us  fo  near  that  they 
gnawed  the  thongs  of  our  fhoes.  If  we  lay  down,-  as  if  in¬ 
tending  to  fleep,  they  came  and  fmelled  our  nofes  to  try 
whether  we  were  dead  or  alive;  if  we  held  our  breath,  they 
gave  fuch  a  tug  to  the  nofe  as  if  they  would  bite  it  off.  On 
our  firft  arrival  they  bit  off  the  nofes,  fingers,  and  toes  of  our 
dead  while  we  Were  preparing  the  grave ;  and  thronged  in 
fuch  manner  about  the  infirm  and  fick,  that  it  was  with 
difficulty  we  could  keep  them  off.  Every  morning  we  faw 
thefe  audacious  animals  patrolling  about  among  fea-lions 
and  fea-bears  lying  on  the  ftrand,  fmejling  at  fuch  as  were 
aileep  to  difeover  whether  fome  of  them  might  not  be  dead  ; 
if  that  happened  to  be  the  cafe,  they  proceeded  to  diffedt 
him  immediately,  and  prefently  after  all  were  at  work  in 
dragging  the  parts  away.  Becaufe  the  fea-lions  at  night,  in 
their  fleep,  frequently  overlay  their  young,  they  examine,  as 
if  confcious  of  that  circum fiance,  every  morning,  die  whole 
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herd  of  them  one  by  one,  and  immediately  drag  away  the 
dead  cubs  from  their  dams. 

Seeing,  now,  that  they  would  not  fuffer  us  to  be  at  reft 
night  or  day,  we  were  in  fa6t  fo  exafperated  at  them  that 
we  killed  them  young  and  old,  and  plagued  them  by  every 
means  we  could  devife.  When  the  party  awoke  in  the 
morning,  there  always  lay  two  or  three  at  our  feet,  that  had 
been  knocked  on  the  head  by  fome  of  us  in  the  night ;  and 
I  can  fafely  affirm,  that,  during  my  ftay  on  the  ifland,  I 
flew  above  two  hundred  of  them  myfelf.  The  third  day 
after  my  arrival,  I  knocked  down,  within  the  fpace  of  three 
hours,  upwards  of  feventy  of  them  with  a  club.  They  were 
fo  ravenous  that,  with  one  hand,  if  we  held  to  them  a  piece 
of  flefh,  they  would  come  to  it,  although  we  might  have  a 
flick  or  ax  in  the  other  to  knock  them  on  the  head. 

When  thefe  hufy  animals  could  not  get  hold  of  what  they 
wanted,  as  the  clothes  we  put  off.  See.  one  of  them  would 
void  his  excrement  upon  it,  and  all  the  others  which  paffed 
would  do  the  fame.  From  all  circumflances  it  was  clear  to 
us,  that  they  had  had  very  little  communication  with  human 
beings,  and  that  the  dread  of  man  is  not  innate  in  brutes, 
but  muft  be  grounded  on  long  experience. 

In  October  and  November  they,  like  the  other  foxes,  were 
the  molt  fleek  and  full  of  hair :  in  January  and  February  the 
growth  of  it  is  too  thick :  in  April  and  May  they  begin  to 
fhed  their  coats :  in  June  and  July  they  had  only  wool  on 
them,  and  looked  as  if  they  went  in  waiftcoats.  In  June  they 
drop  their  cubs,  nine  or  ten  in  a  brood,  in  holes  and  cliffs 
of  the  rocks.  They  are-  fo  fond  of  their  young,  that,  to  fcare 
us  away,  they  would  bark  and  yelp  like  dogs,  and  thereby 
betrayed  their  coverts.  This  mode  of  preferving  their  young,' 
probably,  has  procured  them  the  name  of  ice  or  rock  foxes. 
No  fooner  do  they  perceive  that  their  retreat  is  difeovereef,' 
than,  imlefs  diffurbed,  they  drag  away  the  young  in  their' 
mouths,  and  hide  them  in  a  more  fecret  place.  On  killing 
the  young,  the  dam  follows  the  flayer  with  grievous  howl-' 
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ings5  clay  and  night,  for  a  hundred  and  more  verfts,  and 
never  ceafes  until  (lie  has  played  her  enemy  fome  trick,  or  is 
killed  by  him. 

They  {link  much  more  horribly  than  even  the  red  foxes. 
In  rutting  time  they  run  together  day  and  night,  the  males 
biting  each  other,  from  jealoufy,  like  dogs.  When  they  cou¬ 
ple,  they  fcream  like  the  cats.  In  ftorms  and  heavy  falls  of 
fnow,  they  bury  themfelves  in  the  fnow,  and  lie  flill  as  long 
as  it  lafts.  They  fwim  acrofs  rivers  with  great  agility;  will 
feize  the  fea-fowl  by  night  on  the  cliffs  when  they  have 
fettled  to  deep;  but  are  themfelves  frequently  victims  to  the 
birds  of  prey.  Thefe  animals,  which  are  now  in  fuch  inexr 
preffible  numbers  on  the  iiland,  were  moft  probably  con¬ 
veyed  there  (fince  there  is  no  other  land  animal  in  it)  from 
the  Continent  on  the  drift  ice,  and  have  been  nouriftied  by 
the  great  quantity  of  animal  fubftances  thrown  up  by  the  fea. 

This  fpecies  is  entirely  white,  and  their  furs  compofe  a 
confiderable  article  of  commerce. 

■ _ ‘  1  v.  .  '  0 

XVI.  An  Account  of  Mr.  Bn  own's  Travels  through 

Egvpt  and  Syria ,  &c. 

[Continued  from  Page  247.] 

On  the  28th  of  December  1792,  Mr.  Brown  left  Kahira 
to  vifit  Feihm,  a  city  diftant  about  ffxty  miles  to  the  fouth- 
weft.  It  ftands  on  the  principal  canal  leadingfrom  the  Nile 
to  the  lake  Moeris,  and  is  furrounded  with  cultivated  ground 
producing  that  profulion  of  rofes  for  which  this  place  was 
celebrated,  and  which  were  diftilled  into  rofe-water.  The 
mode  of  propagating  them  was  by  continued  layers;  the 
young  twigs  thence  arifing  being  found  to  produce  the 
largeft  and  moft  fragrant  flowers.  The  rofe-water  was  ex¬ 
cellent,  and  fent  to  all  quarters;  but  the  cultivation  is  now 
running  gradually  to  decay  :  wheat  and  other  grain  abound 
in  the  vicinity. 
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After  paffing  three  days  at  Feium  Mr.  Brown  proceeded 
.towards  the  lake,  of  which  he  wifhed  to  make  the  circuit. 
It  is  the  Mceris  of  Strabo  and  Ptolemy ;  and  the  teflimony 
of  the  latter  living  in  Egypt  feems  unqueftionable.  How- 
ever  this  may  be,  the  lake  now  called  Birket-el-kerun ,  pro* 
bably  from  its  extremities  bearing  fome  refemblance  to 
horns,  {hews  no  mark,  as  fome  fuppofe,  of  being  the  pro¬ 
duction  of  human  art.  The  length,  Mr.  Brown  fays,  may 
probably  be  between  thirty  and  forty  miles ;  the  breadth,  at 
the  wideft  part  he  cotild  gain,  was  5000  toifes,  as  taken  with 
a  fextant ;  that  is,  nearly  fix  miles.  The  utmoft  poffible 
extent  of  the  circuit  mull  of  courfe  be  thirty  leagues.  Se¬ 
veral  fifhermen,  in  miferable  boats,  are  conftantly  employed 
bn  the  lake.  The  water  is  brackifh,  like  molt  bodies  of 
water  under  the  fame  circumffances. 

From  Feium  Mr,  Brown  travelled  fouth-eaff,  and  at  Ha* 


wara  faw  two  fmall  pyramids  of  unburnt  brick.  Returning 
to  Bedis  he  paffed,  the  day  following,  the  pyramids  of  Da- 
fbur ;  five  of  which  appear  fucceffively,  befides  thofe  of  Sa* 
karra,  The  third,  after  thofe  of  II  a  war  a,  is  that  of  Medun, 
which  has  been  very  elegant.  It  is  compofed  of  large  pieces 
of  the  ufual  foft  free-ftone,  joined  together  with  a  little  ce¬ 
ment,  and  has  been  hewn  off  to  a  ffraight  furfaee.  It  would 
be  extremely  difficult  to  afeend  to  the  top,  which  is  now  very 
broad;  but  it  is  probable  that  there  was  another  fquare  com¬ 
pleting  its  fuminit,  which  has  been  removed.  The  fourth 
is  the  mod  foutherly  of  the  four  pyramids  of  Dafhur,  where 
there  are  two  large  and  two  fmall.  It  is  in  the  form  of  a 
cone  terminating  in  an  obtufe  triangle,  and  is  now  much 
damaged.  At  Sakarra  a  great  number  exift,  among  which 
ten  are  of  a  large  fize  *. 


Speaking  of  the  pyramids  of  Jize,  well  known  to  all  who  have  vifited 
Egypt,  Mr.  Brown  fays:  An  abfurd  opinion  has  recently  been  fated, 

that  the  pyramids  are  hewn  out  of  the  rock  on  which  they  Hand ;  but  the 
firft  ocular  infpe£tion  would  fet  alkie  this,  the  joinings  of  the  Hones  being 
every-where  marked  with  cement/'  This  is  a  flafc  contradiction  of  what 
has  been  aliened  by  Bruce, 
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On  the  i  ft  of  March  1793  Mr.  Brown  left  Kahira  to 
proceed  to  Suez,  which  he  reached  after  a  tedious  progrefs 
of  five  days.  The  town  is  fmall,  and  built  of  unburned 
brick.  It  contains  twelve  mofques,  fome  of  which  are  of 
(tone,  but  the  mod  are  mean  buildings.  I  he  fea  near  the 
town  is  very  (hallow,  yet  there  is  a  fmall  yard  for  (hip- 
building.  The  Arab  mode  of  conftru&ipg  (hips  is  Angular. 
They  have  no  art  to  bend  the  timbers  \  none  of  them  are 
crooked,  except  naturally  fo.  They  are  very  flendei  ;  and, 
where  the  upper  and  lower  ribs  join,  do  not  pafs  over  one 
another,  but  by  the  fide  of  each  other.  The  fea  here  pro¬ 
duces  few  fifh.  Oyfters,  indeed,  and  fome  others  of  the 
fhell-kind,  are  feen  :  the  beft  fifh  do  not  come  higher  than 
Cofsir.  Meat  is  fcarce ;  bread  of  an  inferior  quality,  and 
fometimes  hardly  eatable.  Butter  and  milk  are  brought  in 
fmall  quantities  by  the  Arabs.  Water  is  brought  from  three 
feveral  places.  It  is  always  bought  by  the  fkin,  at  a  con- 
fiderable  price  5  and  if  a  war  were  to  arife  with  the  Arabs, 

none  could  be  found. 

On  the  8th  of  March  1793  Mr.  Brown  pafled  the  ford 
at  Suez,  and  on  the  14th  arrived  at  Tur.  On  the  18th  he 
left  Tur,  and  on  the  sad,  at  half  paft  three  in  the  morning, 
reached  the  Monaftery  of  Sinai.  The  convent  is  large, 
with  a  good  garden,  to  which  there  is  a  fubterranean  pai- 
fage.  Within  the  walls  is  a'  fmall  mofque  for  the  conve¬ 
nience  of  the  Arabs.  The  mountain  now  called  Sinai  is 
high  and  abrupt :  on  the  north  fide  of  it  fome  fnow  was 
vifible.  The  whole  is  a  very  remarkable  rock  of  red  granite, 
interfperfed  with  fpots  to  which  foil  has  been  brought  by 
human  labour,  or  wafhed  down  by  rain,  and  in  which  grow 
almond-trees,  figs,  and  vines.  Numerous  rills  of  excellent 
water  gufh  from  various  apertures  in  the  precipice,  and 
wander  among  the  little  gardens.  Sinai  has  two  fummits  : 
the  higheft,  it  is  believed,  may  be  the  Sinai  of  Mofes,  The 
weather  being  very  clear,  Mr.  Brown  ooferved  nonx  e-jount 

Sinai  the  Eaftcra  Gulph  of  the  Red  Sea,  which  appears  \t\y 
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fmall,  and  more  round  and  fhort  than  is  laid  down  in  the 
lateft  maps.  Mr.  Brown  returned  to  Suez  and  Kahira, 
without  meeting  any  thing  remarkable  on  the  road. 

Mr.  Brown's  views  to  the  fouth  of  Egypt  having  been 
fruflrated  the  preceding  year,  he  was  reduced  to  the  alter¬ 
native  of  abandoning  any  further  projects  in  that  quarter,  or 
of  waiting  for  a  more  feafonable  opportunity.  This  foon 
occurred.  He  had  formed  a  defign  of  penetrating  to  Abyf- 
finia  by  the  way  of  Dar-Fur,  as  he  was  taught  to  believe 
that  he  might  hope  there  for  the  advantages  of  a  regular 
government,  and,  with  proper  management,  might  expert 
every  favour  from  the  monarch.  At  the  moment  of  his 
return  from  Afsuan  to  Afliut,  the  caravan  of  Jelabs  from 
Dar-Fur,  called  Caffiet-es-Soudan  *,  the  Soudan  caravan, 
arrived  at  El-wah,  It  was  then  reported,  that  the  fale  of 
their  merchandize  and  (laves,  of  which  they  had  no  great 
quantity,  would  be  completed  in  about  two  months,  and 
that  then  they  would  return  home.  Their  (lay,  however, 
was  protracted  during  the  whole  winter,  and  in  the  month 
of  March  1793  they  commenced  their  departure  from  Ka- 
hira  for  the  Upper  Egypt.  They  were  (low  in  collecting 
fuch  things  as  were  neceflary,  and  Mr.  Brown  made  ufe  of 
the  time  fo  allowed  to  procure  information  from  various 
quarters  refpeCting  the  journey. 

On  the  2 ill  of  April  1793  ^  fet  out  from  Bulak,  and 
on  the  eighth  day,  the  wind  having  been  often  unfavour¬ 
able,  reached  Afliut,  The  firft  care  was  to  provide  camels 
for  the  route;  but  unfortunately  they  were  at  that  time 
fcarce.  He,  however,  at  length  obtained  five  at  about  13I. 
each.  A  fupply  of  food  \vas  alfo  procured  for  the  journey > 
and  the  caravan  having  affembled,  after  about  fifty  days, 
the  expeded  moment  of  departure  arrived.  The  party  hav¬ 
ing  left  Afliut  on  the  23th  of  May,  encamped  on  the  moun¬ 
tain  above  it  till  the  28th,  On  the  31ft  they  arrived  at 

*  Soudan,  in  Arabic,  correfponds  to  our  Nigritia,  merely  general  words 
for  the  country  of  the  Blacks. 
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Gebel  Rumlie,  a  high  rocky  mountain  which  they  were  to 
dcfcend.  It  forms  the  weftern  fide  of  the  ridge,  which  con- 
ftitutes,  as  it  were,  the  wall  of  Egypt,  and  the  eaftern  boun¬ 
dary  of  the  low  defart  in  which  lie  the  Oafes .  It  conliils 
of  a  coarfe  tufa,  and  is  of  rugged  and  difficult  defcent.  They 
were  employed  four  hours  and  a  half  the  following  morning 
in  paffing  from  the  foot  of  the  mountain  to  Aine  Dize,  the 
firft  place  where  water  is  found,  and  the  northern  extremity 
of  the  great  Oajis.  As  a  hot  wind  blew  here  during  the 
meridian  hours,  the  thermometer  (food  at  that  time,  under 
the  fhade  of  the  tent,  at  116  degrees.  In  marching  from 
Aine  Dize  to  Charje,  eight  hours  were  employed.  They 
left  Charje  on  the  yth  of  June,  and  on  Monday  the  10th 
arrived  at  Beiris.  On  the  13th  they  proceeded  to  Mughefs, 
the  laft  village  of  the  Oafis  towards  the  fouthern  defart ; 
which  they  left  on  the  15th,  and  on  the  20th  reached  Seb. 
This  place  is  marked  by  the  production  of  a  quantity  of  na¬ 
tive  alum,  as  the  name  imports.  The  furface  near  which 
the  alum  is  found  abounds  with  a  reddifh  hone,  and  in 
many  places  is  feen  argillaceous  earth. 

Having  left  Seb  on  the  21ft,  they  arrived  at  Selime  on 
the  23d.  On  the  24th  they  relied,  and,  continuing  their 
route  next  morning,  employed  five  days  more  in  reaching 
Leghea.  While  they  remained  here,  they  felt  much  in¬ 
convenience  from  a -fuffocating  wind,  which  blew  from  the 
fouth,  and  raifed  the  fand  in  clouds.  On  the  2d  of  July 
the  caravan  left  Leghea,  and  on  the  8th,  after  a  fevere  and 
fatiguing  march,  reached  the  Blr-el-Malha ,  or  fait  fpring. 
The  vicinity  of  this  fpring  is  remarkable  for  the  produ&ion 
of  natrony  which  appears  under  various  circumftances,  and 
is  of  a  quality  different  from  that  of  Terane.  It  is  very 
white  and  folid,  and,  on  immerfion  in  water,  becomes  hot, 
and  cTifchargcs  a  great  portion  of  its  air.  Small  quantities 
of  it  are  carried  by  the  jelabs  to  Egypt,  where  it  is  fold  at  a 
high  price,  and  is  ufed  principally  for  making  fnuft,  1  he 
water  found  here  is  unpalatable  and  brackifln 
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They  remained  at  Bir-el-Malha  till  the  13th,  and  on  the 
50th  encamped  at  a  fpot  called  Medwa.  On  the  23d  they 
came  to  the  fir  ft  fp  rings  within  the  limits  of  Fur,  which  are 
in  this  place  called  Wadi  Mafruk.  The  white  ant,  termhy 
was  here  exceedingly  vexatious,  building  its  covered  way  to 
every  thing  within  the  tent,  and  ddtroying  all  within  its 
reach.  This,  together  with  the  rains,  which  were  now  in- 
creafing,  and  began  to  pour  in  a  torrent  through  the  valley, 
obliged  them  to  abandon  their  tents,  and  to  take  flicker  in 
the  next  village  (Sweini),  where  Mr.  Brown  obtained  an 
apartment  in  the  houfe  of  Ali-el-Chatib,  one  of  the  princi¬ 
pal  merchants  eftablifhed  in  the  country.  There  he  fpent 
eight  or  ten  days,  and  did  not  arrive  at  Cobbe,  one  of  the 
towns  to  which  the  jelabs  chiefly  refort,  till  the  7th  of  Au- 
guft.  A  Melek,  or  governor,  on  the  part  of  the  Sultan  of 
Dar-F ur,  generally  refides  at  Sweini ;  and  there  all  ftrangers, 
as  well  as  merchants  of  the  country,  coming  with  the  cara¬ 
van,  are  obliged  to  wait  till  the  pleafure  of  the  monarch  in 
difpofing  of  them  be  known. 

As  Mr.  Brown  had  come  to  the  country  under  conil- 
derab'le  exceptions  from  the  general  rule  of  merchants  trad¬ 
ing  to  this  country,  and,  in  the  Arabic  language,  rather  as 
Qaif-es-Sultariy  the  king's  ftranger,  in  which  light  he  had 
been  hitherto  viewed  by  the  natives,  he  expedted  to  obtain 
immediate  permiffion  to  continue  his  journey  to  the  royal 
reiidenee.  “  I  obferved,”  fays  he  to  the  Melek  of  Sweini 
and  other  public  officers,  “  that,  intending  to  vifit  the 
Sultan,  I  ffiould  hardly  have  expedted  to  be  put  back  with 
frivolous  excufes,  as  the  non-payment  of  duties  which  you 
dare  not  explicitly  demand  of  me,  and  tributes,  under  the 
name  of  prefents,  which  have  never  yet  been  exadted  of  any 
ftranger.  If  any  duties  be  payable,  beyond  what  have  been 
already  difeharged,  you  are  perfedtly  at  liberty  to  detain  all, 
or  fuch  part  of  the  articles  I  bring  with  me,  as  you  may 
judge  furieient  to  anfwer  your  claim,  but  not  to  refufe  me 
permiffion  to  go  to  the  Sultan;.  with  whom  I  have  bufinefs. 
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Or,  if  other  reafens  operate  to  prevent  my  requeft  from 
being  complied  with,  and  if  any  fufpicions  prevail  relative 
to  my  views  in  coming  here,  I  defire,  without  further  delay, 
to  be  furnifhed  with  the  means  of  returning  to  Egypt,  before 
I  fuffer,  as  commonly  happens  to  ftrangers,  from  the  effeCts 
of  the  climate,  while  I  am  yet  in  the  habit  of  travelling,  and 
while  the  funds  are  yet  unexhaufted  which  fhouid  fupport 
me  in  my  progrefs  farther. ” 

The  mifreprefentations  which  had  been  made  concerning 
Mr.  Brown,  and  which  had  by  this  time  reached  the  Sultan, 
manacled  the  hands  of  the  Melek,  and  prevented  his  remon- 
ftrance  from  having  any  effeCt.  Finding,  therefore,  no  mode 
of  advancing  till  the  reft  of  the  caravan  fhouid  obtain  the 
fame  permiftion,  he  refolved  to  follow  the  example  of  the 
other  jelabs,  and  wait  patiently  the  event.  'At  length,  after 
the  expiration  of  about  ten  days,  an  order  from  the  Sultan 
Arrived,  directing  that  all  the  jelabs  fhouid  be  allowed  to 
proceed  to  their  houfes  on  paying  the  duties  affeffed  on 
them. 

Before  leaving  Kahira,  Mr.  Brown  had  been  apprifed 
that  all  commerce  in  Dar-Fur  was  conducted  by  means  of 
fimple  exchange.  To  carry  on  this,  in  fuch  a  way  as  not 
to  be  grofsly  defrauded,  he  was  induced  to  feck  for  a  perfon 
who  might  go  through  this  bufinefs  for  him,  at  leaft  with 
fome  (hare  of  probity.  The  perfon  recommended  to  him 
for  that  purpofe  had  been  a  flave-broker  in  the  market  of 
Kahira ;  and  though  Mr.  Brown  expected  from  him  that 
fubmiffion  and  obedience  for  which  the  lower  dalles  of  the 
Kahirines  are,  externally  at  leaft,  remarkable,  lie  was  difap- 
pointed  in  his  expectations.  The  letters  with  which  he  was 
provided  for  different  merchants  in  this  diftriCt,  under  whofe 
roof  he  might  have  had  a  fafe  lodging,  could  be  of  no  ufe 
till  he  had  feen  the  Sultan  ;  for,  till  then,  no  perfon  knew  in 
what  character  to  receive  him.  The  objeCt  of  this  man, 
therefore,  was  to  prevent  his  introduction  to  the  Sultan,  and 
to  preclude  him  from  any  opportunity  of  reprefenting  his 


413  An  Account  of  Mr.  Brown’s  Travels 

cafe.  They  were  no  fooner  arrived  at  Sweini  than  he  found 
means  to  employ  one  of  his  aflbciates,  who  had  been  fome 
years  eftablifhed  in  the  place,  to  go  to  the  monarch  and  in- 
fufe  into  his  mind  fufpicions  of  him  as  a  Frank  and  an  In¬ 
fidel,  who  came  to  the  country  for  no  good  purpofe,  and 
whofe  defigns  it  behoved  him  to  guard  againft.  The  villain 
himfelf  was  in  the  mean  time  not  idle.  As  the  houfe  in 
which  Mr.  Brown  lodged  had  no  doors,  he  took  advantage 
of  this  circumftance,  and  his  momentary  abfence,  to  fecrete 
from  a  box,  which  he  had  broken  on  the  road,  a  quantity 
of  red  coral.  By  the  help  of  this  commodity,  Mr.  Brown 
had  expected  to  make  his  way  to  the  Great.  At  the  end  of 
a  few  days,  this  agent  returned,  bearing  a  fpecious  letter 
imprefled  with  the  Sultan’s  feal,  ordering  that  no  officer  on 
the  road  fhould  prefume  to  detain  him,  or  take  any  thing 
from  him,,  till  he  came  to  the  houfe  of  Ibrahim- el- Wohaijhi 
(the  name  of  this  very  agent)  in  Cobbe,  where  he  was  to 
reft  himfelf  till  further  orders.  In  this  fituation,  feeino-  no 

■'  to 

means  of  immediate  relief,  Mr.  Brown  began  to  feel  impa¬ 
tience,  which,  as  he  continued  in  a  ftate  of  inactivity,  com¬ 
municated  the  more  rapidly  its  pernicious  influence  to  his 
health.  On  the  fourteenth  day  he  was  attacked  by  a  fever, 
attended  with  extreme  pain  in  the  head.  Howr  long  it  lafted 
he  could  not  tell,  having  loft  his  recollection  on  the  fecond 
day.  It  was  afterwards  recalled  by  the  effeCt  of  a  dyfentery, 
which  lafted  for  two  days,  and  left  him  too  weak  to  aflift 
himfelf. 

A  little  more  than  a  month  elapfed,  when,  the  fymptoms 
appearing  to  diminifh,  he  again  prefled  to  be  permitted  to 
vifit  the  refidence  of  the  Sultan.  But  he  had  reafon  to  re¬ 
gret  his  impatience ;  for,  having  at  length  obtained  leave, 
he  proceeded  to  El  Fafher  only  to  repeat  his  fufle rings. 
When  he  arrived  at  El  Fafher,  he  was  firft  introduced  to 
the  Melek  Mifellim ,  one  of  the  principal  minifters.,  He 
received  him  with  a  rude  flare,  as  an  objeCt  he  was  unufed 
to,  which  was  followed  by  a  fmile  of  contempt  and  averfton . 

'  '  T  IW 
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He  was  Seated*  with  fome  more  of  the  royal  attendants* 
under  a  kind  of  awning  of  cotton  cloth*  on  a  mat  Ipread 
upon  the  fand.  After  the  common  Salutations*  the  Melek 
and  his  company  entered  into  conversation  on  the  nature  of 
his  vifit  to  the  country ;  while  each  made  remarks  on  his 
perfon*  and  offered  conjectures  as  to  his  character  and  in¬ 
tentions,  At  length  a  wooden  bowl  of  polenta ,  and  an¬ 
other  of  dried  meat*  were  fet  before  them.  Mr.  Brown's 
illnefs  deprived  him  of  all  inclination  to  eat,  and*  obferving 
the  company  not  much  inclined  to  invite  him  to  join  them* 
and  yet  embarraffed  to  avoid  that  ceremony,  he  relieved 
them  by  declining  it*  and  defiring  them  to  begin.  When 
they  were  Satiated*  a  great  number  of  foolifh  quefiions  were 
afked  him  about  Europe  ;  fome  of  which  he  waved*  and 
fatisfied  them  as  to  others  in  the  belt  manner  he  could. 
When  he  obfervcd  that  they  grew  tired  of  a  (king  quefiions* 
he  Seized  the  opportunity  of  explaining  why  he  came  there, 
and  what  favour  he  expeCtcd  would  be  (hewn  to  him. 
£C  Melek,”  Said  Mr.  Brown*  “  having  come  from  a  far 
diftant  country  to  Mifr  (Kahira),  I  was  there  made  ac¬ 
quainted  with  the  magnificence*  the  extended  empire*  and* 
above  all*  the  juftice  and  hofpitality  of  the  king  Abd-el- 
rachman.  Ravino-  been  uled  to  wander  over  various  conn- 
tries  as  a  derwijh *  I  grew  defirous  of  feeing  Dar-Fur.  I 
was  told  that  my  perfon  and  property  would  be  Secure  :  but 
fince  my  arrival  within  the  confines,  I  have  found  all  thefe 
affurances  fallacious ;  my  inclinations  have  been  thwarted, 
my  perfon  treated  with  indignity,  and  my  property  plun¬ 
dered.  I  afk  redrefs — I  defire  the  punifhment  of  the  man 
who  has  robbed  me*  and  restitution  of  what  has  been  taken. 
Nor  is  this  all ;  I  particularly  defire  permiffion  to  go  to 
Sennaar,  in  order  to  proceed  to  Habefh.  I  was  prevented 
from  going  there  laft  year  by  the  Straight  road.  Habefh  is 
a  Chriftian  country*  abounding  in  (laves  and  gold  :  there 
are  alfo  many  herbs  valuable  in  medicine.  Being  there,  I 
may  eafily  join  my  countrymen,  merchants  who  come  to 

Moccha, 
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Moccha*  in  the  Bhar  Yemeni.  I  delire  the  Sultan  will  allow 
me  to  proceed  thither  ;  and,  if  it  be  neceffary*  grant  me  his 
protection*  and  three  or  four  perfons,  deferving  confidence*, 
to  attend  me  to  the  frontiers  of  Kordofan.  I  have  aTmall 
prefent  to  offer  him*  confuting  of  fuch  things  as  my  circum- 
fiances  permitted  me  to  bring.  I  hope  he  may  not  refufe  to 
receive  it*  and  to  grant  me  the  favour  I  afk.” — He  anfwered  v 
ic  Merchant*  you  are  welcome  to  the  DaY.  The  king  is  kind 
to  Grangers*  and  he  will  favour  you  in  all  you  wifh.  What¬ 
ever  you  want,  you  have  only  to  demand.  He  has  ordered 
a  fack  of  wheat  and  four  fheep  to  be  fent  you.  At  this  time 
it  is  not  pofhble  to  pafs  through  Kordofan  :  the  Sultan  has 
a  great  army  there;  and  when  the  country  {hall  be  in  fub- 
jedlion  to  him,  you  may  pafs  unmolefted.  When  you  are 
admitted  to  his  prefence*  you  will  tell  him  who  has  robbed 
you,  and  what  you  have  loll ;  and  he  will  caufe  it  to  be 
reftored.”  It  was  now  the  hour  of  prayer*  and*  when  the 
company  commenced  their  ablutions*  Mr.  Brown  retired. 

[To  be  continued.] 


XVII.  On  the  Difappeardnce  of  Swallows  in  Autumn  ;  in 
a  Letter  from  Mr.  Peter  Cole  to  JDr.  Mitchill* 
dated  Nsw-York *  September  35,  1798  *. 

In  confequence  of  the  epidemic  now  raging  in  this  devoted 
city*  I  have  not  had  an  opportunity  to  give  you  a  detail  of 
what  I  intimated  to  you  fome  time  ago  relative  to  the  dis¬ 
appearance  of  fwallows. 

In  my  early  years*  a  number  of  my  fchool-companions 
and  myfelf  ufed  to  make  it  a  pra&ice  to  hunt  what  we 
termed  Ground-Swallows  ( hirundo  riparia )*  in  a  bank  in 
the  neighbourhood  of  this  city*  contiguous  to  where  the 
Jews  burial-ground  then  was.  In  one  of  thefe  boyifh 
amufements  I  recoiled!  two  gentlemen  palled  nearly  by  us* 

*  F rot$  the  America? 1  Medical  Repo/iioy- 
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who  flopped  and  examined  the  birds  we  had  dug  out  of  the 
hill ;  whereupon  a  converfation  took  place  relative  to  the 
migration  of  the  fwallows.  The  gentlemen  both  agreed  that 
they  were  preparing  for  their  winter  quarters  5  and  one  of 
them  farther  added;,  that  he  fuppofed  that  numbers  of  them 
kept  in  a  meadow  clofe  by.  Thefe  obfcrvations  made  fuch 
ftrong  impreffions  on  my  mind,  that  they7  have  never  fince 
been  erafed. 

After  our  revolutionary  war  was  over,  and  my  return 
again  into  this  city  in  1783,  in  order  to  be  convinced  of  the 
truth  on  this  curious  and  controverted  fubjedf,  I  made  it  a 
pra&ice  to  walk  around  the  Collect  *,  mornings  and  even¬ 
ings,  in  the  feafons  when  they  affembled,  in  order  to  marie 
their  flight  or  return  again ;  but  could  not  difeern  any  thing 
material  until  the  3d  ihftant.  As  I  was  Handing  at  my  door 
between  the  hours  of  five  and  fix  in  the  morning,  I  obferved 
a  very  large  flock  of  fwallows  flying  in  an  eaflerly  direction, 
I  immediately  repaired  to  th£  pond,  where  there  was  already 
a  vaft  number  collected  in  the  reeds  and  mfhes.  T.  hey  con¬ 
tinued  coming  for  nearly  the  fpace  of  half  an  hour,  and  vafi 
numbers  of  them  were  flying  over  the  water  in  almofl  every 
diredion.  Some  of  thefe  birds  appeared  to  run  on  the  fur- 
face  of  the  water  with  great  rapidity  towards  the  eaft  corner 
of  the  pond,  and,  in  the  twinkling  of  an  eye,  dilappeared 

under  the  water  and  rofe  no  more. 

They  feemed  to  crowd  principally  towards  that  paitieular 
fpot.  But  what  is  fomewhat  remarkable,  and  deierves  par¬ 
ticular  notice,. is,  that  among  them  I  obferved  a  number 
of  white  ones  intermixed  with  the  reft.  While  I  was  Hand¬ 
ing  on  the  edge  of  the  pond  with  my  fpy-glais,  Mi.  Biookp, 
a  particular  acquaintance  of  mine,  v/ho  lives  near  the  pmee, 
came  towards  me.  I  mentioned  my  errand  to  him.  He 
flood  with  me  a  conftderable  time,  and  faw  the  lame.  I 
obferved  to  him  that  there  were  white  ones  among  them. 

*  A  pond  of  frefli  water  adjoining  a  marjh  in  the  vicinity  of  the  city  of 
New- York, 

-  -  V 
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He  replied,  that  they  were  feen  three  or  four  days  ago.  His 
word  may  be  relied  on  as  a  man  of  ftri&  honour  and  in¬ 
tegrity. 

Thus,  Sir,  I  have  given  you  a  fhort  fketch  of  what  has 
come  within  my  own  knowledge,  and  what  I  earneftly 
wifhed  to  difeover.  I  hope  I  (hall  not  intrude  upon  your 
patience  if  I  fubjoin  an  extract  from  the  Chriftian’s,  Scho¬ 
lar’s,  and  Farmer’s  Magazine*.  It  runs  thus: 

“  February  33,  1790.  In  Ulfter  county,  in  the  (late  of 
New-York,  on  an  ifland  in  the  Never-Sink-Creek,  nearly 
in  the  latitude  of  41 0  30'  north,  a  Mr.  Baker,  in  the  begin¬ 
ning  of  the  month  of  March  laft,  having  cut  down  a  large 
hollow  beech-tree,  to  his  furprife  found  the  cavity  in  the 
tree  nearly  filled  with  the  common  barn-fvvallows  ( hirundd 
rujlica)  of  this  country,  in  quantity  (by  his  eftimation)  nearly 
two  barrels  :  they  were  in  a  torpid  flate but  carrying  fome 
of  thofe  which  were  not  injured  by  the  fall  of  the  tree  near 
a  fire,  they  were  prefently  re-animated -by  the  warmth,  and 
took  the  wing  with  their  ufual  agility.” — This  may  be  de¬ 
pended  on  as  a  fact. 

I  take  the  liberty  alfo  to  mention  another  relation  from 
the  American  Mufeumf.  It  is  taken  from  Mr.  Jofiah 
Blakeley’s  letter  to  Mr.  Carey,  dated  Baltimore,  January  7, 
1788.  As  the  piece  is  of  confiderable  length,  I  fhall  only 
quote  a  few  paflages  from  it.  He  begins  thus : 

“  The  hiftory  of  our  common  fwallows  has  Ions:  been  a 
problem  in  ornithology.  Whilft  people  in  general  fuppofed 
them  birds  of  paflage,  a  few,  who  appear  to  be  better  in¬ 
formed,  fupported  the  contrary.  The  opinion  of  the  many 
was  founded  on  what  they  thought  probable ;  that  of  the 
few  on  fa6ts.  In  the  year  1780  I  was  converting  with  a 
perfon,  who  lived  about  twenty  miles  from  Bofton,  on  the 
phenomenon  of  the  fudden  exit  but  gradual  and  irregular 
return  of  fwallows.  The  gentleman  to  whom  I  made  thefe 

*  Volume  the  Second,  page  735. 
f  Volume  the  Third,  page  4.51-z, 
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remarks,  replied,  that  they  were  not  birds  of  paflage ;  and 
the  caufe  of  their  fudden  difappearance,  but  irregular  return, 
was,  they  had  a  fixed  day  for  immerging  in  the  water,  but 
none  for  emerging  from  it.  On  my  doubting  his  hypothecs, 
he  told  me,  that  as  a  neighbour  of  his,  not  long  before,  was 
draining  a  pond,  on  a  warm  day,  near  the  feafon  of  the  year 
in  which  the  fwallows  firfi  appear,  his  attention  was  attracted 
by  ob (crying  the  mud,  which,  in  confequence  of  draining 
the  pond,  had  for  feme  time  been  expofed  to  the  fun,  move 
and  appear  animated ;  he  then  ordered  a  quantity  of  this 
mud  to  be  conveyed  into  a  room  in  his  houfe,  which  he 
caufed  to  be  gradually  wanned  by  a  flow  fire.  From  this 
mud  there  foon  arofe  a  number  of  fwallows,  hovering  over 
himfelf  and  family,  who  had  been  fpedfators  of  their  refur- 
rediion. 

Thefe  few  obfervations,  however  imperfedl,  may  poflibly 
afford  a  large  field  for  fpeculation  to  the  philofophic  mind, 
and  lead  to  ufeful  difeoveries.  For  my  own  part,  I  am  now 
become  a  profelyte  to  the  dddtrine  of  the  fwallow’s  remain¬ 
ing  in  a  torpid  ftate  during  the  winter,  not  only  from  fpe- 
culative  refearches,  but  from  ocular  demonllration *  *. 


XVIII.  Meteorological  Obfervations  made  at  Padua  in  the 
Month  of  June  1783,  with  a  Differ tation  on  the  extra¬ 
ordinary  Fog  which  prevailed  about  that  Time .  By  M* 

Toaldo  t* 

IBaROMETER.— Its  greatefl  elevation  was  on  the  24th 
and  25th  of  the  month,  viz.  28  inches  4  lines )  its  greatefl; 
depreflion  on  the  t6th,  27  inches  4  lines.  In  the  fu miner 
months  there  is  generally  very  little  variation  in  the  baro- 

*  Pennant,  in  his  Britifh  Zoology,  Vol.  I.  p.  414,  feels  difpofed  to  fmilc 
at  the  accounts  gi\en  by  Olaus  Magnus,  Derham,  and  Klein,  of  the  fub- 
merfion  of  fwallows.  Let  the  phyfiologift  and  anatomift  reafon  on  the 
matter  as  they  may,  there  feems  to  be  positive  evidence  of  the  fa£t.  £. 
f  F rom  the  Journal  de  Phy/ique . 

Vol.  IV.  E  e  meter. 
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meter,  and  it  remains  almoft  always  ftationary.  It  appears 
that  it  rofe  very  much  after  the  fog,  of  which  I  lhall  foon 
fpeak. 

Thermome  ter  .-—The  month,  in  general,  was  cool : 
its  mean  heat,  which  commonly  is  19  or  20  degrees,  was 
this  year  only  i6\;  for  in. the  latter  part  of  the  month  the 
thermometer  did  not  rife  above  2 2* 6,  -and  in  the  beginning 
it  was  at  10.  I  fhall  obferve  that  it  fell  four  degrees  between 
the  •  6th  and  17th,  owing  to  a  ftorm  which  came  on. 

Hygrometer.— -Notwithftanding  the  rain,  it  always 
pointed  to  drynefs  3  which  proves  the  exaltation  of  the  va¬ 
pours. 

Rain. — If  we  confider  the  days  when  it  rained  little  or  a 
great  deal,  we  ought  to  fay  that  the  month  was  extremely 
rainy,  for  it  rained  twenty-two  days:  but  the  rain  in  ge^ 
neral  was  not  abundant,  as  there  fell  two  inches  lefs  of 
water  than  ufual.  This  obl’ervation  is  applicable  only  to  the 
level  country ;  for  in  the  mountains  the  rain  was  exceffive, 
and  occalioned  a  very  great  fwell  in  the  rivers  and  torrents. 

But  there  occurred  two  particular  phenomena  to  be  ob~ 
ferved,  viz.  the  foo;  and  thunder.  On  the  morning  of  the 
1 8th,  after  a  ftorm,  wrhich  had  been  preceded  by  feyerat 
..others,  the  fun  appeared  extremely  pale  through  a  light  fog, 
which  filled  the  wdiole  atmofphere.  This  fog  became  (till 
more  condenfed  the  following  days ;  and  was  not  diftipated 
by  the  winds,  nor  even  by  the  ftorm  of  the  26th  in  the  morn¬ 
ing,  accompanied  by  a  great  deal  of  thunder,  which  wras- 
heard  all  along  the  direction  of  the  mountains  from  one  fea 
to  the  other.  This  fog  (till  exifteef  in  the  beginning  of  July, 
and  feemed  to  become  thicker,  at  leaft  at  certain  hours. 
It  did  not  prevent  the  fun  or  ftars  of  the  fir  ft  magnitude 
from  being  feen,  except  in  the  lower  part  of  the  horizon. 
People  could  look  at  the  fun  without  being  incommoded, 
and  without  ufing  coloured  or  fmoked  gfafs.  It  appeared  of 
different  colours,  according  to  the  kind  of  rays  which  the 
difference  in  the  denfity  of  the  fog  fuffered  to  pafs.  As  the 
.  -  .  yellow 
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fellow  and  red,  being  the  ftrongeli,  were  thofe  which  pierced 
it  ofteneft,  the  fun  appeared  like  a  ball  on  fire,  or  of  a  blood 
'colour;  which  gave  occafion  to  many  whimfical  people, 
whofe  imaginations  were  heated,  to  fee  there,  as  in  the 
clouds,  the  figures  of  men  and  animals.  Very  often  the 
fun,  in  the  higher  part  of  the  atmofphere,  feemed  pale  and 
White  by  the  abfence  of  feveral  coloured  rays;  and  he  ap¬ 
peared  red  when  he  was  lower,  becaufe  his  rays  then  paffed 
through  a  greater  portion  of  the  atmofphere. 

That  it  may  not  be  imagined  that  this  phenomenon  is 
Hew  in  the  world,  I  {hall  here  give  a  fliort  account  of  thofe 
obferved  formerly,  analogous  to  it*  But  it  will  fir  ft  be  proper 
!  to  fay  a  few  words  refpe£ting  the  caufe  of  this  extraordinary 
fog,  which  I  am  inclined  to  think  came  from  Sicily  and 
Calabria,  where  there  were  violent  earthquakes.  We  know,, 
by  the  accounts  given,  that  the  heavens  in  thofe  countries 
appeared  cloudy  after  the  great  {hocks,  which  may  be  rea¬ 
dily  believed  when  we  confider  the  immenfe  exhalations  that 
mud  have  been  difperfed  throughout  the  atmofphere.  In 
the  month  of  June  the  fouth-eaft  winds  prevailed  through¬ 
out  all  our  country.  Thefe  winds  at  Venice  are  called  Fo~ 
riani ,  becaufe  they  firft  take  place  on  this  fide  of  the  gulph. 
It  is  very  probable  that  thefe  winds,  traverfing  that  part  of 
the  atmofphere,  may  have  carried  with  them  a  large  mafs  of 
exhalations,  which,  being  flopped  by  the  chain  of  the  Alps, 
difperfed  themfelves  in  Lombardy,  and  occupied  even  the 
Alps,  which  people,  with  aflonifhment,  beheld  red,  or  of 
different  colours,  according  to  the  portion  of  the  fun  and  of 
the  obferver.  It  does  not  appear  that  thefe  exhalations  arofe 
from  our  territory,  which  was  not  feen  to  fmoke,  as  is  ge¬ 
nerally  the  cafe  in  the  time  of  a  fog;  but  it  proceeded  down¬ 
wards,  as  if  it  had  fallen  from  the  atmofphere.  It  was  not 
feen  to  touch  the  earth,  except  when,  by  an  optical  illulion, 
the  nebulous  ftratum,  by  being  lengthened,  appeared  united 
with  the  fenfible  horizon.  It  occafioned  no  hurt,  therefore,  to 
the  fruits  of  the  earth ;  it  is  faid  only  that  it  blafted  the  olives 
.  .  Ee?'  and 


4^0  Meteorological  Olferv  ations  made  at  Padua, 

and  vines  a  little  on  the  elevated  grounds.  If  any  fufferedf 
in  the  flat  country,  the  caufe  may  be  afcribed  to  the  rains 
which  took  place  at  the  time  when  they  were  in  bloom. 

If  this  fop*  arofe,  as  I  have  faid,  from  exhalations  difen- 
gaged  at  the  time  of  earthquakes,  it  muff  have  been  dry,  and 
niuft  have  contained  abundance  of  earthy,  fiery,  mineral  par¬ 
ticles,  with  a  great  deal  of  inflammable  air  and  ele£lric  fire. 
To  thefe  may  be  afcribed  the  frequent  thunder  which  took 
place,  efpecially  towards  the  middle  of  the  month.  The 
thunder  in  general  made  dreadful  ravage,  burning  houfes 
and  deftroying  men  and  animals.  Letters  from  Hungary 
flate,  that,  after  feveral  fliocks  of  an  earthquake,  the  city  of 
Kremnitz  was  fet  on  fire  by  lightning.  The  fame  fate  was 
apprehended  for  Vicenza  on  the  morning  of  the  26th,  the 
repeated  claps  of  thunder  being  fo  violent.  Five  or  fix  houfes 
were  that  day  ftruck  by  the  lightning,  which  occafioned 
eonfiderable  damage.  The  lightning  fell  alfo  in  about  a 
dozen  of  places  in  the  neighbourhood,  particularly  in  the 
mountains. 

I  fhall  here  fubjoin  a  fort  of  chronicle  of  the  periods  when 
the  fun  was  feen  obfcured  by  fogs;  and  I  am  perfuaded  that 
many  other  inftances  might  be  found  in  different  authors. 
This  notice  will  ferve  to  banifh  every  thing  marvellous  in 
regard  to  the  fog  of  1783  ;  and  to  fliew  that  nothing  hap¬ 
pens  at  prefent  which  has  not  happened  formerly,  and  even 
attended  with  more  difagreeable  circumftances. 


Epochs  of  the  Sun  being  darkened ,  and  of  other  Jimilar 

Phenomena * 


y cars  of 
Rome. 

291  -  The  fun  darkened ;  a  comet;  fire  in  the  heavens, 
(that  is  to  fay,  an  Aurora  borealis.')  Julius  Obfequens 
de  Pro  digits. 

542  Sun  redder  than  ufual,  being  of  a  blood  colour. 

532  The  dilkof  the  fun  appeared  fmaller. 

534  In  the  kingdom  of  Naples,  the  weather  being  ferene. 


the 
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Years  of 

*'  '  « 

Rome. 

the  fun  appeared  of  a  blood  colour,  and  the  heavens  as 
if  on  fire,  (that  is  to  fay,  an  Aurora  borealis.') 

710  Among  the  prodigies  obferved  during  the  year  of 
Caefar’s  death,  is  reckoned  that  of  the  fun  being  dark¬ 
ened,  and  appearing  red. 

Cum  caput  obfcurS.  nitidum  ferrugine  texit, 

Impiaque  aeternam  timuerant  faicula  no£tem. 

Julius  Obfequens  relates  at  more  length  the  prodigies  which 
appeared  ;  particularly  torches  feen  in  the  heavens,  and 
crowns  furrounding  the  fun,  which  for  feveral  months 
feemed  to  emit  only  a  pale  feeble  light :  People,  there¬ 
fore,  could  look  at  his  dilk. 

Years  of  the 

Chriftian  aera, 

364  A  great  earthquake,  and  darknefs  for  feveral  days.— 
Frijlcbio . 

396  At  Confiantinople  there  were  fuch  extraordinary 
florins  that  the  earth  flrook,  while  the  heavens  feemed 
on  fire.  At  that  period  people  expected  the  end  of  the 
world. 

790  And,  according  to  others  798.  For  feventeen  days 
the  heavens  afforded  no  light.  This  phenomenon  was 
preceded  by  earthquakes  in  Candia  and  Sicily. — Lot - 
lc£t.  Acad,  de  Lancil.  Frijlchio. 

Q37  The  heavens  being  ferene,  the  fun  was  darkened;  and 
his  rays,  palling  through  the  windows,  feemed  bloody. 

1020  The  moon  appeared  of  the  colour  of  blood,  and 
flames  fell  from  the  heavens  like  a  tower,  (that  is  to 
fay,  a  confiderable  thunderbolt,  or  globe  of  fire  like  a 
carcafs  or  bomb  full  of  grenades,  fuch  as  is  laid  to  have 
been  obferved  this  year  (1783)  at  the  cathedral  of  Liege. 
If  I  am  not  miftaken,  Scheuchzer  of  Berne  relates  that 
he  obferved  one).  According  to  hiflory  there  were 
pthej  cataflrophes  ;  the  fea  left  its  bed,  and  inundated 

L  e  3  feveral 
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Years  of  the 

Chriftian  aera. 

feveral  places  in  the  neighbourhood.  The  fame  thing 
happened  during  the  hurricane  of  March  nth  this 
year  (1783). 

1104  The  fun  and  moon  in  diforder  were  eclipfed  feveral 
times.,  (that  is  to  fay,  were  obfcured  :)  there  were  feen 
falling  liars,  flaming  fires,  fiery  meteors,  lightnings, 
hail ;  typhous  and  hurricanes  took  place,  which  over¬ 
turned  churches  and  houfes;  dehroyed  men,  cattle,  and 
plants;  and  occafioned  great  devaftation  in  the  fields. 
This  is  exactly  what  happened  in  1783. 

1134  On  the  ill  of  October,  the  Iky,  being  ferene,  ap¬ 
peared  all  of  a  fudden  quite  darkened. 

120 6  People  imagined  that  they  faw  in  the  heavens  a 
human  head ;  and  the  following  year,  in  Germany,  the 
fun  feemed  divided  into  three  parts.  Similar  pheno¬ 
mena  may  eafily  deceive  the  imagination  of  men,  which 
is  generally  confufed  during  fych  events,  as  was  ob~ 
ferved  in  1783. 

1227  An  earthquake  and  comet— the  fun  of  the  colour 
of  blood. 

1 .  * 

1263  The  fun  obfcured,  without  any  clouds,  in  fuch  a 
manner  as  not  to  give  any  light. 

1383  An  earthquake  in  Swiflerland.  A  large  circle  af¬ 
terwards  around  the  fun  for  feveral  days. 

1549  There  appeared  in  the  afternoon,  for  three  days  in 
April,  a  globe  all  on  fire.  It  is  even  faid,  that  armies, 
had  been  feen  fighting  in  the  heavens  before,  and  two 
Jfions  engaged.  (Thefe  were  the  fportings  of  the  light 
of  an  Aurora  borealis.) 
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XIX.  Obfervathns  on  Pumice  Stone,  and  the  Places  -where 
found.  By  ProfeJJor  Beckmann  *. 

UMICE  (lone,  pumex ,  pierr e-ponce ,  porrdce ,  is  a  porous, 
lio-ht,  friable,  rough  kind  of  Hone*  which  floats  in  %vater; 
neither  ftrikes  fire  with  fteel,  nor  effervefces  with  aculs ; 
contains  little  or  no  iron,  but  fometimes  more,  fometimes 
lefs  magnefia ;  and,  in  a  flrong  heat,  becomes  filled  to  glals 
without  the  addition  of  any  other  fubftance.  On  account 
of  its  Angular  properties,  an  idea  was  entertained,  even  in 
the  moft  ancient  periods,  that  it  muff  have  originated  in  a 
different  manner  from  other  Atones.  As  it  was  found  in 
many  parts  floating  on  the  lea,  the  ancients  confidered  it  to 
be  a  kind  of  hardened  fea-feum  ;  as  from  the  lame  fuper- 
ficial  grounds  the  bones  of  the  cuttle- Afhj  employed  for 
many  purpofes  like  pumice  (lone,  are  called  lea-lcum  aho. 
More  attentive  obfervers,  however,  perceived  that  it  was  in¬ 
debted  for  its  formation  to  thefforce  of  fire;  cfpecially  as  it 
was  found,  for  the  moft  part,  .near  volcanoes,  and  w  as  ac¬ 
tually  thrown  up  by  them. 

It  is  now  known  with  certainty,  that  real  pumice  ftone  is 
a  volcanic  production,  both  that  thrown  up  by  the  fea,  and 
that  found  even  in  Germany,  where  there  are  no  burning 
mountains.  The  latter  kind  is  a  proof  that  in  thele  dii- 
triCts  there  muft  formerly  have  been  volcanoes  ;  and  the 
former,  of  volcanoes  fo  near  the  fea  that  their  eruptions 
could  reach  it.  No  place,  however,  abounds  more  with 
this  kind  of  ftone  than  the  Lipari  iflands,  particularly  Lipari 
and  Vulcano,  from  which,  flnee  the  earlieft  periods  +,  ad 
Europe  has  been  fupphed  with  this  ftone,  and  chiefly  by  the 


*  A  chemical  examination  of  it  may  be  found  in  Cartheufer’s  Mixera- 
logical  EJfays  ;  Bergmann’s  Opufcula ,  HI.  p.  197  J  and  Achard’s  Colic  fit  on 
of  dhyfical  and  Chemical  EJfays,  I.  p-  58. 
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Sicilians.  Of  thefe  iflands  we  fliould  have  known  little 

• . 

'.more  than  what  has  been  told  us  in  the  fables  of  the  poets, 
had  they  not  been  vifited,  in  the  year  1781,  by  Dolomieu, 
who  publifhed  a  mineralogical  defcription  of  them  *  ;  for 
all  other  travellers  who  have  given  accounts  of  Sicily  fay 
nothing  of  them,  partly  hecaufe  they  followed  the  common 
routine,  and  wiflied  to  fee  only  fuch  objects  as  had  been 
feen  by  others — and  partly  hecaufe  thefe  iflands  lie  in  a  tem- 
pefluous  fea,  where  to  the  danger  of  fhipwreck  is  added  that 
of  being  taken  by  the  Barbary  cruifers,  who  hover  about  in 
that  neighbourhood  during  the  whole  fummer.  Travellers, 
however,  who  with  to  fee  more  than  antiquities,  and  who 
are  defipous  to  examine  and  deferibe  more  than  things  al¬ 
ready  known,  may  here  expedl  a  rich  harveft,  if  they  are 
accuftomed  to  make  obfervations  in  regard  to  natural  hif- 
tory  :  for  objedls  worthy  of  their  notice  cannot  be  want¬ 
ing  in  iflands  where  volcanoes  of  every  kind  exift,  fome 
continually  burning,  and  fome  which,  like  7Etna  and  Ve- 
fuvius,  are  fornetimes  at  reft',  and  fometimes  in  a  ftate  of 
violent  eruption  ;  where  there  are  others  totally  extindl ; 
and  befides  thefe,  lava  of  all  kinds,  and  in  each  degree  of 
calcination,  vitrification,  and  efHorefcence  t* 

The  Lipari  iflands,  the  Infulte  JEol'ue  or  Vulcanite  of 
the  ancients,  lie  between  Italy  and  Sicily,  but  nearer  to 
Sicily,  from  the  coaft  of  which  the  neareft  is  diftant  about 
thirty  Italian  miles.  Dolomieu  makes  the  number  of  them 
to  be  ten;  others  fay  there  are  eleven.  The  largeft,  which 
is  the  moft  fertile  and  heft  peopled,  is  called  Lipari.  It  is 
eighteen  Italian  miles  in  circumference,  and  contains  a 

*  See  his  Voyage  to  the  Liparine  iflands.  Compare  alfo  Viaggi  cillc 
dne  Slci lie  e  in  alcune  parti  dell ’  Apcnmno ,  daW  Abbate  Laz,  Spallanzani . 
Pavia,  1793,  8 vo.  tom.  ii. 

t  In  regard  to  the  prepife  filiation  pf  thefe  iflands,  fee  Homan's  map  : 
Sicilia,  Sardinia,  Corfica,  Malta,  1762,  conftiv&ed  by  Zannoni.  On  the 
file  three-flitet  map  publiflied  by  Loller  in  1770,  under  the  tide  of  Mer 
Mali  ten  an  ee,  the  ifland  of  UJlika  is  entirely  omitted. 
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{mall  town  of  the  fame  name.  According  to  Dolomieu,  it 
is  the  inexhauflible  magazine  from  which  all  Europe  ob¬ 
tains  pumice  (tone;  and  it  has  whole  mountains  of  that 
fubfiance,  in  which  large  holes  have  been  cut  without  any 
perceptible  decreafe  being  obfcrved.  Next  to  Lipari,  and 
nearefi:  to  Cape  Melazzo  in  Sicily,  lies  Vulcano,  nearly 
twelve  Italian  miles  in  circumference,  and  feparated  from 
the  former  by  a  channel  only  one  Italian  mile  in  breadth. 
Its  fire  is  never  extinguifhed  ;  and  it  contains  an  inexhaufi- 
ible  fiore  of  pumice  ftone,  which  has  a  perfect  refemblance 
to  that  of  Lipari.  Some  of  it  is  collected  for  foreign  trade  .; 
but  this  uninhabited  itland  is  vifited,  at  prefent,  merely  on 
account  of  its  wood,  which  grows  on  the  fouth  fide  of  an 
ancient  crater. 

The  pumice  done,  however,  of  thefe  Elands,  is  very  dif¬ 
ferent  in  regard  to  folidity,  hardnefs,  and  weight ;  and  it 
may  be  didinguifhed  into  four  kinds,  one  of  which  only  is 
employed  in  foreign  commerce.  The  fird  is  grey ;  has  a 
clofe  grain,  imperceptible  interdices  and  fibres ;  a  confix 
derable  weight;  great  compadtnefs ;  and  fomewhat  of  a 
vitreous  fradture.  This  done,  which  can  be  eafily  cut,  is 
employed  as  corner-dones  for  buildings,  and  for  all  kinds  of 
walls  in  general.  The  town  of  Lipari  is  almod  entirely 
built  of  it. — -The  fecond  kind  is  alfo  grey;  but  lighter,  more 
porous,  and  has  more  perceptible  fibres  than  the  former, 
and  does  not  float  in  water.  It  is  ufed  for  arches ;  and  011 
that  account  great  quantities  of  it  are  carried  to  Sicily  and 
Naples. — The  third  is  light,  porous,  and  full  of  fibres;  it 
floats  in  water  ;  has  a  filky  appearance  on  the  fradture ;  and 
is  compact  and  of  a  hard  grain,  which  renders  it  exceed¬ 
ingly  proper  for  polifhing  marble  and  metals.  This  is  the 
only  kind  employed  in  foreign  trade. — The  fourth  kind  is 
exceedingly  white  ;  of  a  very  tender  texture,  and  lefs  corn- 
pad:  than  the  others.  It  feems  to  have  reached  the  utmoft 
degree  of  extenfion,  to  which  any  fubfiance  can  attain,  for 
its  parts  fo  retain  a  connexion.  This  kind  is  fit  for  no  pur- 

^  pofc 
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pofe  whatever.  When  it  falls  into  the  fea,  it  floats  often 
to  a  great  diftance ;  and  it  may  be  found  fometimes  on  the 
coafl  of  Sicily  and  Calabria  *.  It  is  in  general  remarked, 
that  the  whiter  pumice  ftone  is,  it  is  always  the  lighter  f. 

The  mod  common  ufe  of  this  kind  of  ftone  is  for  po¬ 
ll  thing  almoft  every  kind  of  fubftance  ;  and  it  is  exceedingly 
proper  for  the  purpofe,  as  it  is  foft  enough  to  be  rubbed  to 
a  fine  powder ;  and  yet  its  finefi  particles  remain  fo  rough 
that  they  can  attack  and  wear  down  the  furface  of  bodies 
without  making  fcratches.  The  powder  of  vitreous  ftones 
would  alfo  mb  off  particles  by  friction,  but,  on  account  of 
its  acute  edges,  would  leave  fcratches ;  and  to  pound  it  fo 
line  as  to  prevent  this  inconvenience,  would  require  much 
more  trouble  and  time  than  the  pumice  ftone;  and  even 
then,  this  fine  powder  of  vitreous  ftones  would  fuffer  itfelf 
fo  pafs  over  the  bodies  to  be  polifhed  almoft  like  argillaceous 
earth,  without  making  any  impreffion  upon  them.  The 
workmen,  who  employ  pumice  ftone  for  this  purpofe,  ufe  it 
either  pounded,  lifted  and  wafhed,  or  in  whole  pieces,  as  the 
hatmakers,  curriers,  and  feme  workers  in  metal.  The  laft 
muft  choofe  fuch  pieces  as  have  fine  pores,  and  are  fo  large 
that  they  can  afliime  the  form  proper  for  rubbing  or  fcower- 
jBg.  On  this  account  preference  is  given,  in  commerce,  to 
that  kind  of  pumice  ftone  which  does  not  confift  of  too 
frnall  pieces.  In  general,  it  muft  be  light,  rough,  friable, 
of  a  grey  colour,  and  free  from  fand  or  any  other  foreign 

*  Popowitfch,  in  his  Reje.  arches  re  [petting  the  Sea,  p.  347,  obferves, 
that  this  pumice  ftone  is  caft  by  the  weft  wind  on  the  Calabrian  thores, 
ind  by  the  north  wind  on  thole  of  Sicily  and  Greece.  He  was  told  there 
t::at  it  was  a  lubftapee  thrown  up  by  the  volcanoes  of  the  Lipari  iflands. 
But  it  may  be  feen,  by  Dolomieu’s  account,  that  it  never  can  be  an  article 
cf  commerce,  as  Popowitfch  thinks. 

-fr  Cronfted:  lays,  in  his  Mineralogy ,  that  the  white  pumice  ftone  is  pro¬ 
duced  from  the  black  by  its  being  bleached  in  the  open  air.  But  this  is  not 
the  cafe  :  the  white  is  of  that  pplour  when  it  is  thrown  up.  See  Oiafsen’s 
Fe/fe  durcb  Jjland ,  ii.  p.  103.  Linnaeus,  therefore,  lias  been  guilty  of  an 
error  in  his  SvJ.  Nat,  iii.  p.  ;Su 
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parts.  When  it  is  to  be  employed  as  teeth -powder,  it  mu  ft 
be  pounded  remarkably  fine ;  and  even  then  it  will  attack, 
the  teeth  too  ftropgly. 

In  countries  where  pumice  hone  can  be  procured  at  a 
cheaper  rate  than  among  us,  it  is  pounded  and  mixed  with 
the  mortar  ufed  in  building.  This  is  done  in  Italy  *  ;  and 
the  cafe  muft  have  been  the  fame  ip  former  times,  as  pieces 
of  it  are  frequently  to  be  obferveddn  the  mortar  of  ancient 
walls.  It  has  this  binding  property  in  common  with  terras, 
pozzolana,  and  other  volcanic  productions.  From  this  cir- 
cumftance  we  might  be  induced  to  conjecture;  that  the 
ancients  mixed  fine  terra  Jigillaris  with  pumice  hone 
coarfely  pounded,  and  formed  it  into  moulded  maffes,  which 
they  dried  in  the  fun,  in  order  to  make  thofe  bricks  Tor 
building,  which,  as  Strabo,  Pliny,  Antigonus  Caryftius,  Vi¬ 
truvius,  and  others  f,  tell  us,  with  fome  degree  of  wonder, 
fvvam  in  the  water ;  and  that,  on  account  of  their  lightnefs, 
they  were  peculiarly  well  adapted  for  many  ufeful  purpofes. 
They  exprefsly  fay,  that  the  ancients  ufed,  in  making  them, 
the  mineral  employed  for  cleaning  filver-plate,  which  v/e  may 
confider  to  have  been  pumice  ftone;  though  many  other  kinds 
pf  earths  are  fit  for  the  fame  purpofe.  This  conjeChire  has 
given  rife,  in  modern  times,  to  experiments  which  have  not 
yet  been  attended  with  complete  fuccefs.  It  will  be  diffi¬ 
cult,  indeed,  to  obtain  bricks  fo  light  by  mixing  clay  with 
finely  pomaded  pumice  hone,  as  it  will  then  form  a  body  too 
compaCt  and  heavy.  From  a  palfage  in  the  Travels  of  Peter 
Della  Valle  £  one  might  be  induced  to  conjecture,  that  the 
art  of  making  fwimming  bricks  was  known  at  Ormus,  an 
ifland  in  the  Perfian  Gulph,  unlefs  he  meant  perhaps  to  fay 
^hat  pumice  (tone  was  employed  there  for  building  as  in 

*  Labat’s  Reife  durch  It  alien >  iv.  p.  1 6. 

f  The  teftimonies  of  the  ancients  on  this  fubje<5t  I  have  given  in  a 
note  to  the  Hijlorice  Mirab.  of  Antigonus  Caryftius,  cap.  clxxxvii.  p.  22?. 

%  Della  Valle’s  Travels.  Geneva,  1674.  fol.  3.  p,  239. 
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Sicily;  but  in  Sicily  the  heavy  kind  of  pumice  ftone,  which 
does  not  fwim,  is  employed  for  that  purpofe.  It  is  worthy  of 
remark,  that  among  the  fo-called  Etrufcan  and  other  earthen 
ware,  as  well  as  amono  thofe  which  were  formerly  brought 
from  Japan  and  China  oftener  than  at  prefent,  there  were 
velfels  much  lighter  and  thinner  than  any  that  can  be  ma¬ 
nufactured  in  Europe.  It  is  not  improbable  that  Fabbroni 
may  have  been  fo  fortunate  as  to  difeover  this  preparation : 
at  any  rate,  he  not  long  ago  laid  before  the,  Economical 
Society  of  Florence,  for  examination,  a  kind  of  brick,  the 
fpecific  gravity  of  which  was  not  greater  than  that  of  the 
lighted:  wood  *. 

Moft  authors,  who  give  an  account  of  pumice-flone,  fpeak 
of  it  as  if  it  were  to  be  found  in  the  neighbourhood  of  all 

v*  1 

burning  mountains.  This,  however,  is  falfe;  for  it  is  not 
found  among  the  productions  of  all  volcanoes,  but  only  near 
thofe,  as  the  mineralogies  alfert,  the  fire  of  which  has  arifen 
in  fucli  ftrata  as  have  intermixed  with  them  a. great  deal  of 
feld  fpar.  It  is  found  nowhere  in  greater  abundance  than 
in  the  Liparine  iflancls,  as  already  laid,  though  large  quan¬ 
tities  of  it  are  found  in  Iceland;  whereas  it  is  very  feldom 
feen  near  Vefuvius,  and  never  in  the  neighbourhood  of 
/Etna.  J  he  ancients,  however,  fpeak  of  /Etnean  pumice- 

*  After  I  had  written  this  article,  I  found  in  Gren’s  New  Fhyfteal 
‘Journal,  Vol.  II.  part  z.  p.  129,  a  paper  tranflated  from  the  Italian  of 
Fabbroni,  by  which  it  appears  that  he  made  his  brick  of  a  kind  of  earth 
dug  up  near  Santa  I  iora,  in  the  territories  of  Sienna,  which  neither  effer- 
veices  with  acids  nor  is  fufible  in  the  fire,  and  which,  according  to  his  ex- 
amination,  conlifts  of  filiceous  earth,  magriefian  earth,  and  aluminous 
eartn,  in  the  proportions  of  0*55,  0*15,  and  0*12.  This  earth,  therefore, 
fee  ms  to  confift  of  th^  fame  component  parts,  and  almoft  in  the  fame  pro-? 
portions  as  the  lo-called  lea-froth.  According  to  the  prevailing  mode  of 
changing  old  names  and  making  new  ones,  Fabbroni  calls  the  above  earth 
Farina  fojjilis ,  under  which  is  underftood,  at  prefent,  an  earth  arifing  from, 
efllorefced  gypfum. 

[For  Fabbroni  s  method  of  making  floating  bricks,  fee  Tbe Fbilofopbicat 
02tiney  VoL If.  p.  1S0,  Edit,] 
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{tone;  for  example,  Cornelias  Severus,  the  author  of  a  poeti¬ 
cal  description  of  that  mountain.  Theophraflus  Speaks  alio 
of  the  pumice-hone  of  /Etna,  which  he  defcribes  as  black 
and  heavy *  *.  Under  this  head  we  may  place  the  Catinenjis 
fumex  of  Juvenal  f,  though  this  phrafe  will  admit  of  an¬ 
other  explanation;  and  perhaps  the  poet  meant  only  to  in¬ 
dulge  in  a  little  occafional  raillery  again  ft  the  celebrated  vo¬ 
luptuaries  of  Catina  or  Catana.  I  well  know  that  we  cannot 
expedf  from  poets,  in  general,  the  accuracy  which  mull  be 
obferved  by  naturalifts ;  but  thofe  who  conftder  the  paflage 
as  admitting  of  no  doubt,  may  Support  it  by  the  teltimony 
of  Gioeni  f,  who  found  pumiec-ftone,  perfectly  like  that  oi 
Lipari,  in  the  neighbourhood  of  ./Etna,  during  the  eruption, 
of  1787;  but  he  adds,  that  nothing  of  the  kind  had  ever 
been  found  near  /Etna  before. 


XX.  Eighth  Communication  from  Dr.  Thornton,  Fhyficiau 
to  the  General  Difpenfary ,  relative  to  Pneumatic  Medicine . 

CASE  OP  PARALYSIS  CURED  BY  THE  INHALATION  OP 

VITAL  AIR. 

Mr.HUITSON,  who  difteefts  for  Mr.  Cruickftiank  and 
Mr.  Wilfon,  eminent  teachers  in  the  School  of  the  late  Dr, 
Hunter,  had  a  paralytic  aftebtion  of  the  right  hand,  which 
deprived  him  of  its  motion,  and  it  felt  to  the  other  hand  al- 

*  See  the  faulty  German  tranflation  of  his  work  on  ftones,  §  40.  p.  120. 
I  fhall  here  occahonally  obferve,  for  the  lake  of  thole  who  are  fond  of  com¬ 
parin'/  the  accounts  of  the  ancients  and  moderns,  that  a  kind  of  hats 
employed  for  mill-ftones  in  the  time  of  1  heophraftus  and  Strabo.  r*'5'* 
mnt*  late,  ymreu  xt8of  Strabo,  Lib.  VI.  p.413.  The  ancients  were 

acquainted  alio  with  the  uSe  of  that  kind  called  by  Cronftedi  the  Khennh 
mill-ftonej  a  good  description  of  which  has  been  given  by  Colhni  in  fout- 
nald'un  Voyage,  ManheimT 776.  8.  p.  301.  Compare  alfo  my  Pbj/ikalifck- 
Oekon .  Bibllotb.  Vol.  VI I..  p.  45$  and  519. 

T  Sat,  VIII.  1 6. 

t  See  Von  Salt's  Oiled  ions  towards  a  Natural  Hfory  of  the  Kingdom  of 

*t* 

the  Two  Sicilies ,  1 79©.  8,  I.  p.  17 z* 
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ways  remarkably  cold.  The  paralyfis  feemed  chiefly  feateci 
in  the  mttfcle  of  the  thumb.  I  advifed  him  the  trial  of 
electricity ;  and  we  obferved,  as  well  a3  thofe  who  accompa¬ 
nied  him,  that  the  cleCfnc  fpark  did  not  fly  with  a  crackling 
noife  to  the  paralytic  mufcles.  Trying  a  piece  of  dead  meat 
we  found  the  fame  phenomenon.  We  then  had  recourfe  to 
inhalation  of  vital  air  mixed  with  atmofpheric,  and  he  in¬ 
haled  from  fix  to  eight  quarts  vital  air.  The  mufcle,  now 
receiving  oxygenated  blood,  afterwards  caught  the  ele6tric 
fpark  very  readily,  and  a  genial  warmth  was  diffufed 
throughout  the  paralytic  hand.  This  was  not  a  folitary  ob- 
fervation,  but  conftant  $  and  it  feems  to  me  very  forcibly  to 
prove  the  animating  principle  derived  from  the  oxygen  of 
the  air  to  the  mufcular  fibre  ,*  a  principle  not,  as  reprefented 
by  Mayow,  the  moft  fubtle,  fpiritual,  and  retherial,  but  one 
that  can  be  made  obvious  to  cur  fenfes  in  the  form  of  air, 
adhering  to  the  calces  of  metals,  and  capable  now  of  being 
conceived  even  by  the  moft  grofs  underftandings. 

i  he  patient,  I  am  happy  to  add,  by  this  combination  of  ex¬ 
ternal  and  internal  ftimulants,  was  completely  reftored,  and 
has  continued  many  months  perfectly  well. 

As  the  cafe  is  ftiort,  I  will  fay  a  few  words  on  the  combi¬ 
nation  of  remedies.  1  he  faculty,  and  others,  are  always  cry- 
ing  out  for  the  trials  of  the  airs  a!one>  and  forget  that  in  their 
own  practice  they  employ  a  variety  of  means.  Thus,  al¬ 
though  exeicife  is  recommended,  is  the  ftomach  neglected 
to  be  braced  and  ftimulated  > 

The  following  cafe  from  John  Hunter*  is  very  illuftrative 
of  this  pofition  : 


A  lady,  of  what  is  called  a  nervous  conftitutidn,  arifin.q 
in  fome  degree  from  an  irritable  ftotnach,  often  troubled  with 


flatulencies,  and  what  arc  called  nervous  head-achs,  with 
pale  urine  at  thofe  times,  uncomfortable  feelings  and  often 
ft nkings,  had  a  tumor  removed  from  the  breaft,  and  likewife 
near  the  arm-pit :  nothing  appeared  uncommon  for  a  few 


*  Vide  Hunter  on  the  Bloat,  p,  4^ 
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days,  when  very  confiderable  diforders  came  on.  She  was 
attacked  with  a  {hivering,  or  cold  fit,  attended  with  the  fee! 
of  dying,  and  followed  with  cold  fweats.  It  being  fuppofed 
fhe  was  dying,  brandy  was  thrown  in,  which  foon  brought 
on  a  warmth,  and  fhe  was  relieved.  The  fits  came  on  fre¬ 
quently  for  feveraldays,  which  were  alfo  relieved  by  brandy; 
and  flie  took,  in  one  of  the  moft  violent,  half  a  pint  of  bran¬ 
dy.  While  under  thefe  affections*  fhe  had  the  bark  as  a 
ftrengthener  5  the  mufk  occafionally,  as  a  fedative,  in  pretty 
large  quantities;  camphorated  jalap  frequently,  as  an  anti- 
fpafmodic;  and,  towards  the  laid,  {lie  took  the  valerian  in 
large  quantities :  but  whatever  effects  thefe  might  have  in 
leffening  the  difeafe,  on  the  whole  they  were  certainly  not 
equal  to  it  w  ithout  the  brandy  A 

John  Hunter  judicioufly  adds :  c(  A  queftion  naturally 
occurs  :  Would'/#*  brandy  alone ,  if  it  had  been  continued  as 
a  medicine,  have  cured  her  without  the  aid  of  the  other  me¬ 
dicines  ?  The  other  medicines,  I  think,  certainly  could  not 
have  done  it;  nor  do  I  believe  that  the  brandy  could  have 
been  continued  in  fuch  quantity  as  to  have  prevented  their 
returns  :  if  fo,  then  the  two  modes  were  happily  united ,  the 
one  gradually  to  prevent,  the  other  to  remove  immediately 
the  fits  when  they  came  on.” 
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MISCELLANEOUS  ARTICLES, 
LEARNED  SOCIETIES , 

AMERICAN  PHILOSOPHICAL  SOCIETY. 

HP 

I  HIS  Society  has  recently  publifhed  the  following  cir¬ 
cular  letter : 

“  The  American  Philofophical  Society  have  always  con¬ 
fide  red 


43%  Learned  Societies, 

fidered  the  antiquity,  changes,  and  the  prefent  date  of  their 
own  country  as  primary  objects  of  their  refearch  ;  and,  with 
a  view  to  facilitate  fuch  difcoveries,  a  permanent  committee 
has  been  eftablifhed,  among  whofe  duties  the  following;  have 
been  recommended  as  requiring  particular  attention  : 

i .  To  procure  one  or  more  entire  fkclctons  of  the  Mam¬ 
moth,  fo  called,  and  of  fuch  other  unknown  animals  as  either 
have  been,  or  hereafter  may  be  difcovered  in  America. 

3.  To  obtain  accurate  plans,  drawings,  and  descriptions 
of  whatever  is  interefting  (where  the  originals  cannot  be 
had) ;  and  efpecially  of  ancient  fortifications,  tumuli,  and 
other  Indian  works  of  art :  afeertaining  the  materials  com- 
poling  them,  their  contents,  the  purpofes  for  which  they 
were  probably  defigned,  &c. 

3.  To  invite  refearches  into  the  natural  hiftorv  of  the 
earth,  the  changes  it  has  undergone  as  to  mountains,  lakes, 
rivers,  prairies,  See. 

Ci  4.  To  inquire  into  the  cuftoms,  manners,  languages, 
and  character  of  the  Indian  nations  ancient  and  modern, 
and  their  migrations. 

The  importance  of  thefe  ohje&s  will  be  acknowledged 
by*  every  lover  of  fcience,  and,  we  truft,  fufficiently  apologife 
for  thus  troubling  you ;  for  without  the  aid  of  gentlemen 
who  have  take  and  opportunity  for  fuch  refearches,  our 
means  would  be  very  confined.  We  therefore  folicit  your 
communications,  now  or  in  future,  on  thefe  fubje&s ;  which 
will  be  at  all  times  thankfully  received,  and  duly  noticed  in 
the  publications  of  the  Society. 

cc  As  to  the  firfi:  objeCt,  the  committee  fugged,  to  gentle¬ 
men  who  may  be  in  the  way  of  inquiries  of  that  kind,  that 
the  Great  Bone  Lick  on  the  Ohio,  and  other  places  where 
there  may  be  mineral  fait,  are  the  molt  eligible  fpots  for  the 
purpofe,  becaufe  animals  are  known  to  refort  to  fuch  places. 

cc  With  refpeCt  to  the  fecond  head,  the  committee  are  de- 
firous  that  cuts  in  various  directions  may  be  made  into  many 
of  the  tumuli,  to  afeertain,  their  contents,  while  the  diameter 

of 
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of  the  largeft  tree  growing  thereon,  the  number  of  its  annu- 
lars,  and  the  fpecies  of  the  tree,  may  tend  to  give  fome  idea 
of  their  antiquity.  If  the  works  fhould  be  found  to  be  of 
mafonry ;  the  length,  breadth,  and  height  of  the  walls  ought 
to  be  carefully  meafured,  the  form  and  nature  of  the  hones 
defcjibed,  and  fpecimens  of  both  the  cement  and  hones  lent 
to  the  committee. 

“  The  beh  methods  of  obtaining  information  on  the  other 
fubje&s  will  naturally  fuggeh  themfelves  to  you,  and  we  rely 
on  a  difpohtion  favourable  to  our  wifhes. 

6i  The  Committee  conhh  of  the  following  gentlemen,  viz. 
Thomas  Jefferfon ,  Prelident  of  the  American  Philofophical 

Society,  at  Monticello  in  Virginia. 

James  Wilkinfon ,  Commander  of  the  Army,  at  Head  Quar¬ 
ters. 

George  Turner ,  of  the  Weftem  Territory,  near  Cincinnati. 
JDr.  Caffar  Wiftar ,  Vice-Pref.  of  the  A.  P.S, 

Dr.  Adam  Seyhert ,  Secretary  of  ditto. 

C.  IV.  Peale ,  and 
Jon.  Williams , 

ce  Your  communications  may  be  addreffed  to  any  one  of 
the  Committee ;  but  the  articles  you  may  think  pioper  to 
furnifh,  ihould  be  fent  to  this  place. 

In'  behalf  of  the  Committee,  I  am,  refpedlfuljy. 

Sir,  your  obedient  fervant, 

J.  WiiLUMS,  Chairman,” 

At  the  meeting  of  this  Society,  January  io,  1 799^  arnong 
other  donations  and  communications,  the  following  were 
announced  as  having  been  received  ; 

A  communication  from  Mr.  Andrew  Ellicot,  determining 
the  latitude  and  longitude  of  the  town  of  Natchez — A  letter 
from  Dr.  Prieftley  on  the  decompoiition  of  water — Three 
barrels,  containing  the  bones  of  non-defcript  animals,  and 
two  meteorological  journals  kept  at  Detroit  and  on  a  voyage 
to  Michilimacanac  on  the  Lakes,  by  Gen.  Wilkin  foil — A 
fpecimen  of  mica  from  New  Hampfhire — Experiments  and 
Vql,  IV#  Ff  obferv^ 
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observations  on  the  atmofphere  and  marfhes,  by  Dr.  Sey- 
bert — And  a  paper  concerning  the  pernicious  effeCts*of  the 
Equizetum  hyemale ,  or  rough  horfe-tail,  when  eaten  by 
horfes;  by  Mr.  Barton. 

MISCELLANEOUS. 

AMERICAN  ENTOMOLOGY. 

With  pleafure  we  announce  to  naturalifts  Mr.  Baker's 
collection  of  American  infe&s.  In  his  mufeum  at  New- 
York  may  be  feen  about  three  thoufand  Species,  principally 
arranged  according  to  the  Linnsean  fyftem.  They  were  col¬ 
lected  chiefly  by  Air.  Jotham  Fenton,  who  has  been  nearly 
fix  years  engaged  in  entomological  purfuits.  The  fpecies  of 
this  collection  were  moftly  caught  in  the  neighbourhood  of 
the  cities  of  New- York  and  New-Haven. 

FIRE-BALL. 

A  very  remarkable  phenomenon  of  this  kind  was  feen  in 
the  county  of  Kent;  and  the  neighbourhood,  on  Sunday  the 
2%d  September,  at  about  35  minutes  paft  eight  in  the  even¬ 
ing.  It  came  from  the  fouth-weft,  and  pafled  in  a  fouth-eaft 
direction  till  it  funk  in  the  horizon.  It  feemed  to  be  nearly 
of  the  fize  of  the  moon,  but  of  an  oval  form,  or  rather  in  the 
form  of  an  ox’s  bladder,  the  thickeft  end  going  foremoft. 
The  Iky,  which  was  dark  and  ftormy,  was  illuminated  during 
its  paflage  more  brightly  than  by  the  full  moon.  Its  colour 
was  a  vivid  white,  inclining  a  little  to  yellow;  and  it  feemed 
as  if  followed  by  a  few  Smaller  globules,  or  rather  large 
fparks  of  a  red  colour,  which  kept  at  the  fame  cliftance 
rom  its  body  during  the  whole  time  that  it  was  vifible, 
which  was  for  feveral  Seconds. 

ASTRONOMY. 

A  comet  is  now  vifible  in  our  hemisphere.  It  was  firfi: 
feen  on  the  6th  inft.  near  the  lower  fide  of  the  quadrangle 
of  Urfa  Major ,  from  which  it  has  been  moving  about  30  in 
^4  hours,  following  the  direction  of  the  tail,  and  through 
one  Shoulder  of  Bootes. 
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AcE'TAt  of  copper,  method  of  manufa&urlng,  page  171. 

Acetite  of  copper ,  on  the  manufacturing  of,  7 1  • 

Arif  tungftic,  experiments  on  vegetable  colours  with,  81. 

Acouflic  experiments  by  Chladni,  ill. 

- - by  Prieitiey,  283. 

.  by  Perolle,  284. 

— - -  by  Voigt,  347. 

Aerofiation,  improvement  in,  107. 

Agenda  for  forming  a  theory  of  the  earth,  63,  1S8,  259,  3*5If 
American  Philofophical  Society ,  circular  lettei  by,  43** 

Ammonia,  a  cure  for  the  bite  of  fnak.es,  I9~* 

Animalcules ,  account  of  fome,  397. 

Animal  electricity,  obfervations  on,  59,  163,  332. 

Animals,  on  mutilations  becoming  hereditary  in,  I. 

Apparatus  for  the  combuftion  of  phofphorus  in  oxygen  gas,  03. 
Apparatus  for  meafuring  the  heat  in  furnaces,  255. 

Arania  obletrix,  defeription  of  the,  1 2 1. 

Afia  and  Europe ,  query  refpe&ing  the  boundaries  of,  327. 

Affay  furnace,  defeription  of  Mr.  Muftiets,  235* 

AJlronomy ,  Lalande’s  hiftory  of,  for  1 7 ^3*  A  comet,  434.. 

Barflrom’s  voyage  to  Spitfbergen,  139* 

Balloons ,  plan  for  navigating,  107. 

Banian  tree,  account  of  a,  36°* 

Barometer ,  defeription  of  Humbolt’s  port  dole,  304* 

Bechflein  on  the  origin  of  the  goffamer,  1 19. 

Beckman’s  obfervations  on  pumice-ftone,  4 

Beet-root,  on  the  manufacture  of  fugar  from,  218,  334. 

Bindhcim  on  the  different  kinds  of  Cadmia,  250,  302. 

Biographical  memoirs  of  De  SIavssure,  96. 

_ _ _  of  Charles  Theodore,  elector  palatine,  ill, 

_  of  Revely  the  architect,  220. 

_ _ _ _ of  Borda  the  aftronomer,  223. 

Black  paint,  difeovery  of  a  new  bafis  for,  334. 

Blue,  method  of  preparing  turnfol ,  17*  . 

Blumenbach  on  the  hereditary  effeas  of  mutilations,  I. 

Bolides  or  f  re-balls,  one  feen  in  Ivent,  434*  f 

Borda  (the  aftronomer),  biographical  memoirs  01,  223, 

Bourbon,  geographical  defeription  of,  204,  Brovcrh 
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Brown9 s  travels  through  Egypt,  Syria,  &c.  239,  40^. 

Bruguiere  and  Olivier9*  travels  through  Turkey,  Egypt,  &C.  6* 
Brunjwick  green,  preparation  of,  215. 

Bugs  found  in  hollow  trees,  57. 

Cadmia ,  Bindheim  on  the  different  kinds  of,  230,  362. 

Calcareous  JtibJldnces  the  healthieft  for  buildings,  233. 

Camel ,  propolal  to  introduce  at  the  Cape  of  Good  Hope,  3 3 j* 
Candles ,  to  prepare  with  wooden  wicks,  79, 

Cats,  on  an  epidemical  difeafe  among,  297. 

Cement  for  cracks  and  fiffures  in  iron  veffels,  216. 

Chaptal  on  the  manufacture  of  verdigrife,  71. 

Chaptal  on  the  manufacture  of  acetat  of  copper,  171. 

Children  apparently  born  dead,  not  always  fo,  21 1. 

Chladni9 s  acouflic  experiments,  &c.  113,  275. 

Chladni  on  animal  eleCtricity,  332. 

Cohalt ,  Bindheim  on  the  ores  of,  362. 

Comet  vifible  in  September  1799,  434. 

Cotton ,  to  know  when  adulterated  with  wool,  2 17. 

Cow-pox,  communication  from  Dr.  Pearfon  on  the,  312. 

Crayons,  on  the  preparation  of,  299. 

DanzcPs  plan  for  navigating  balloons,  107. 

- — - - - for  navigating  fhips  in  a  calm,  109. 

Bayes9  remarks  on  Mr.  Sheldrake’s  differtation  on  painting,  1 24. 
Bay9 s  arrangement  of  the  cryftals  of  oxydated  tin  ore,  132. 
Beafnefs,  thoughts  on,  with  helps  for,  117,  378. 

Deaths ,  1  it,  220,  335. 

Difcharging  elcBtometer,  an  improved,  267. 

Bijeajes  cured  by  inhaling  gafes,  95,  201,  329. 

Barth ,  agenda  for  forming  a  theory  of  the,  68. 

Barth ,  mountains  of  the,  compared  with  thofe  of  the  Moon  and 
Venus,  393. 

Bau  de  Luce ,  a  cure  for  the  bite  of  fnakes,  191, 

Egypt,  travels  through,  6,  239,  405. 

Bit  cl  romet  er,  dtfcription  of  an  improved  difcharging,  267* 
Elephant,  anecdote  refpeCting  a  female,  330. 

Entomology,  /Ymerican,  434. 

Epidemical  difeafe,  account  of  .  one  among  cats,  297. 

Eudiometer ,  account  of  Gren’s,  216. 

But  ope  and  AJia,  query  refpeCting  the  boundaries  between,  327., 

Fiery  eruption  feen  at  the  Peak  of  Tenerifr,  219. 

B ire-hall  feen  in  Kent,  434. 

Fog,  obfervations  on  that  of  1783,  417. 

Box,  fome  particulars  concerning  the  rod  or  let,  402. 

Gal'canfm,  obfervations  and  experiments  on,  59,  165,  332. 

Cafes,  on  the  tones  produced  by  an  organ-pipe  in  different,  275. 
Gafes,  cures  by  inhalation  of,  05,  201,  3 2$. 

Geography, 
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geography,  a  query  refpe&ing,  327. 

Glazing  of  earthen  veffels,  without  lead,  203. 

Gold ,  on  the  apparent  converfion  of  filver  into,  i8„ 

Gold  found  in  vegetables,  197.  * 

Goffamer ,  on  the  true  origin  of  the,  1 19. 

Gower  on  the  form  of  vanes  of  windmills,  174. 

Green ,  preparation  of  Brunfwick,  215. 

Greenland ,  Dr.  BacftronPs  voyage  to,  139* 

Gren  on  animal  electricity,  1 63. 

Gren ,  account  of  the  eudiometer  invented  by,  216. 

Guyton's  experiments  on  the  colouring  matter  of  vegetables  with 
the  tungftic  acid,  81. 

Haffenfratz  on  the  oxygenation  of  fnow  and  rain,  217. 

Hauch  (Von),  improved  difcharging  eleClrometer  by,  267. 
Hildebrant  on  the  apparent  converfion  of  iilver  into  gold,  18. 
Howard's  (Mr.  Edward)  fulminating  oxyde  of  mercury,  2 1 3. 
Human  Jlejh ,  on  the  inducements  to  the  eating  of,  265. 

Humbold s  portable  barometer,  defcription  of,  304. 

Hydro-azote ,  method  of  preparing,  96. 

Hydrogene  gas ,  effeCfc  of,  on  the  voice,  214* 

Ice  fox ,  fome  particulars  concerning,  402. 

Inoculation  of  fiseep ,  prize  queftion  refpe&ing,  1 04. 

— - — - - }  remarks  on,  1 1 1 . 

Inoculation  for  the  cow-pox,  Dr.  Pearfon’s  ftatement  of  the  progrefs 
made  in,  3 12. 

Inf  cits,  American  collection  of,  434* 

IhflHute  of  Cairo,  proceeding  of  the,  1 04. 

Iron  found  in  vegetables,  196,  198. 

Iron ,  on  the  manufacturing  of,  43. 

Iron  ores ,  on  the  affaying  of,  178,  381. 

Ironfide' s  account  of  two  lingular  trees,  3^9,  360. 

Iron  veffels,  a  cement  for,  216. 

IJlcs  of  France  and  Bourbon ,  geographical  defcription  of,  204. 

Kir  wan,  new  works  by,  329, 

Lalandes  hiflory  of  aftronomy  for  1  798,  23. 

Lalande  on  the  cold  of  laft  winter,  no. 

- - — ,  on  the  tranlit  of  Mercury,  215. 

Lar'use  of  infeBs  expelled  from  the  human  ftomach,  366, 

Bar  wick  in  Shetland ,  fhort  account  of,  14 1. 

Learned  Societies ,  intelligence  refpe&ing,  103,  207,  329,,  43 1» 
Lions ,  anecdotes  of.  two,  212. 

Lifhon ,  account  of  the  conffcru&ion  of  the  city  of,  234. 
loomed s  procefs  for  making  crayons,  299. 

Loureiro  on  the  eating  of  human  flefh,  265. 

Manganefe  found  in  vegetables,  197. 

Mann  on  the  caufe  of  changes  of  temperature,  337. 
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Marum,  Van,  apparatus  for  the  combuflion  of  phofphorus  by,  83* 
Medicus  or,  candles  with  wooden  wicks,  79. 

Mercury ,  effedts  of  on  vegetable  life,  161. 

— - a  new  fulminating  preparation  of,  223. 

Mercury ,  Lalande’s  note  on  the  traniit  of,  215. 

Meteorological  remarks,  1  10,  4 17. 

Meteorological  changes  indicated  by  animals,  367, 

Meteorology ,  aphoriims  connected  with,  333. 

Metre ,  on  the  length  of  the  French,  213. 

Midwifery ,  important  difeoverv  in,  211. 

Mltchil!  on  the  health ie ffc  materials  for  buildings,  See.  233. 
Mitchillian  theory ,  developement  of  the,  35,  132. 

Moon,,  on  the  height  of  mountains  in  the,  393. 

Mountains ,  comparative  height  of,  in  the  Earth,  Moonr  and  Ve¬ 
nus,  303. 

Mujhet  on  the  manufacturing  of  iron,  43. 

Mujhet9 s  affay -furnace  and  pyrometer,  2  $5. 

Mujhet  on  the  allaying  of  ores  by  full  on,  17S*  380* 

Mujical  firings ,  on  the  vibration  nodes  of,  347. 

Mutilations  produce  hereditary  marks  of  diftindtion,  I. 

Navigation,  an  improvement  in,  109. 

Qdhdtus* s  account  of  larvas  of  infects  expelled  from  the  huma* 
ftomach,  366. 

Gedman  on  bugs  found  in  hollow  trees,  37* 

Oil,  on  calming  the  waves  of  the  fea  by,  225. 

Oil,  effedts  of  in  curing  the  bite  of  ferpents,  375. 

Olivier  and  BruguiereJ  travels  through  Turkey,  Egypt,  &c.  6. 

Otto  on  the  property  of  oil  in  calming  the  fea,  225. 

Ottoman  empire ,  travels  through  the,  6. 

Ores,  on  the  allaying  of  by  fufion,  380. 

Padua ,  meteorological  obfervations  made  at,  417. 

Faint,,  difeovery  of  a  new  bafis  for  Mack,  334, 

Fainting,  remarks  on  Mr.  Sheldrake's  dilfertation  on,  124# 
Palatine  (the  Eiedtor),  death  of,  ill, 

Paralyfis  cured  by  inhalation  of  vital  air,  329. 

Peak  of  Tenerijf,  an  eruption  feen  at  the,  219. 

Pearfon9 s  ltatement  of  the  progrefs  in  vaccine  inoculation,  3 1 2. 
Perfia,  Egypt,  See.  travels  through,  6,  239,  405. 

P ejlilenii al fluids,  developement  of  Dr.  MitchilPs  theory  of,  33, 132, 
phenomena. ,  epochs  of  various  meteorological,  42 o-. 

Phofphorus ,  apparatus  for  the  combuflion  of,  83. 
pneumatic  Medicine ,  communications  refpedting,  95,  201,  329. 
Potatoes,  iize  made  from,  335. 
pouncy  (the  engraver),  death  of,  335'. 

Powder-proof,  d^feription  of  Regnier’s,  394. 

Privies,  to  prevent  the  -difagreeable  fmell  of,  214. 

Pi  ■'rze  questions,  by  the  Society  of  Agriculture  at  Copenhagen,  103, 
by  t(ie  Royal  Society  of  Gottingen,  104. 

Public&kmSy 


INDE 


Publications ,  account  of  new,  207,  329. 

Pulmonary  difcafe ,  a  cafe  of,  cured  by  hydro-azote,  .9$* 

'Pumice  Jione ,  obfervations  on,  423. 

Putrid  fever  cured  by  inhaling  oxygen  gas,  201. 

Pyrometer,  defcription  of  Mr.  Mu  diet’s,  255. 

Rain-water,  on  the  oxygenation  of,  217. 

Reevely  (the  architect),  death  of,  220. 

Regnter’ s  powder-proof,  defcription  of,  394. 

Rock  or  ice  fox ,  fome  particulars  concerning  the,  402, 
on  the  longitudinal  vibrations  of,  113. 

Royal  Society  of  London ,  proceedings  of  the,  107,  209. 

Royal  Academy  of  Sciences  at  Liftron,  tranfacrions  of  the,  207. 

Royal  Society  of  Gottingen,  tranfadlions  of  the,  207, 

Royen  (Profeffor  at  Leyden),  death  of,  333. 

Saujfure* s  Agenda,  68,  188,  259,  331. 

Sauffure ,  biographical  memoirs  of,  96. 

Schroder,  on  the  mountains  of  the  Earth,  Moon,  and  Venus,  193. 
Sea,  remarks  on  the  colour  of  the,  142, 

Sea,  to  calm  by  means  of  oil,  225. 

Serpents,  oil  a  cure  for  the  bite  of,  373. 

Sheldrake ,  remarks  on  his  differtation  on  painting,  124. 

Shipwrecks,  means  for  faving  the  crews  from,  247. 

Silver,  on  the  apparent  converfion  of  into  gold,  18. 

Size,  a  ufe ful  one  from  potatoes,  333. 

Smyth  (Dr.),  on  Mr.  Cruicklhank’s  communication  in  Vol. 

103. 

Snakes ,  to  cure  the  bite  of,  191. 

Snow,  on  the  oxygenation  of,  2  17. 

Soil,  enquiry  into  the  caufe  of  changes  in,  337. 

Sound,  on  the  conveyance  of  through  folid  bodies,  TX3. 

Spitjbergen,  account  of  a  voyage  to,  139. 

* — — - ,  Ruffian  fettlement  at,  146. 

Still-born  children  may  fometimes  be  revived,  21  u 
Strawberries ,  native  iron  found  in,  198. 

Strings ,  on  the  longitudinal  vibrations  of,  113. 

Strom’s  account  of  fome  animalcules,  397. 

Submarine  for  eft,  account  of  a,  287. 

Sugar,  on  the  manufadlure  of  in  Europe,  2^8,  334. 

Swallows ,  on  the  difappearance  of  in  autumn,  414. 

Syria ,  travels  through,  405. 

Tafte  afFe&ed  by  galvanifm,  169. 

T deft  copes,  method  of  determining  the  magnifying  power  of,,  87.  ' 
‘Temperature  of  climates ,  gradual  changes  in  the,  337* 

Tmsrijf ,  an  eruption  feen  at  the  Peak  of,  219. 

Theory  of  the  earth ,  hints  for  a,  188,  239,  351. 

Thornton  on  pneumatic  medicine,  95,  201,  329. 

Timber ,  prize  queflion  on  the  rearing  of,  103. 

Tin  ores  attempt  to  arrange  the  cry  Hals  of,  15^. 
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Toaldo  on  figns  of  change  of  weather,  367. 

•  -  on  the  fog  of  1783,  &c.  417. 

Tornado,  a  phenomenon  of  this  kind  in  Berwickfhire,  219. 
T ranf mutation  of  metals ,  remarks  upon,  18. 

Travels  through  Turkey,  Egypt,  Syria,  &c.  6,  239,  405. 
Tree,  account  of  a  large  one,  359. 

Turnfol  blue,  method  of  preparing,  17. 

Uranitc,  query  refpeCting  the  analyfis  of,  1 12. 

V  ’  *  es 

Vaccine  inoculation,  communication  from  Dr.  Pearfon  on,  3I2. 
Variolous  matter ,  letter  from  Dr.  J.  C.  Smyth  on,  103* 

V arley  on  the  magnifying  power  of  telefcopes,  87. 

Vegetable  life ,  effe&s  of  mercury  on,  i6r. 

Vegetable  juices,  experiments  on  the  colouring  matter  of,  81. 
Venus ,  on  the  height  of  the  mountains  of,  393. 

Verdigrife  cryjlallized,  method  of  manufacturing,  1 7 1 . 
Verdigrife ,  on  the  manufacture  of,  7 1. 

Voigt  on  the  vibration  nodes  of  mufical  firings,  347. 

Volatile  alkali,  a  cure  for  the  bite  of  fnakes,  192. 

Volta,  poilfeript  to  his  letter  on  galvanifm,  30 6. 

•  - on  animal  electricity,  59. 

JVar ,  the  influence  of  on  the  atmofphere,  &c.  333. 

Weather,  on  figns  which  indicate  changes  of,  367 . 

White -wajhing,  a  new  fize  for  the  purpofe  of,  335* 

Whyte* s  thoughts  on  deafnefs,  and  help  for,  378. 

Williams  on  the  cure  of  per  Tons  bitten  by  fnakes,  1 91. 
Windmills ,  on  the  form  of  the  vanes  of,  1 74. 

Wood ,  an  experiment  on  the  growth  of,  197. 

Wool ,  to  know  when  adulterated  with  cotton,  2 1 7, 

Zink ,  Bindheim  on  the  ores  of,  251. 
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For  all  Kinds  of  W eari  n g  Apparel, 

Xlfo  Cotton*,  Canvas,  Silk.,  Paper,  &c.  only  j  ■ 
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Under  the  immediate  Patronage  of  Their  M  a  j  e  st  i  e  s, Their  Royal  Highneffes 
The  Prince  of  Wales,  the  Duke  of  York,  and  all  the  Royal  Family. 


Ack  ERMANN,  SUARDY,  and  Co.  Patentees  of  the  ncw-difcovered 
Method  of  rendering  all  Sorts  of  Woollen  and  Cotton  Cloth,  Canvas,  oilk. 
Paper,  &c.  IMPENETRABLE  TO  WATER,  humbly  beg  Leave 
offer' their  Service  to  the  Nobility,  Gentry,  and  Public  in  general,  on  the 
following  moderate  Terms ; 
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Attendance  from  Nine  o' Clock  in  theMorntng  till  Six  in  the  Evening,  fop 
receiving  and  delivering  Wearing  Apparel,  &c.  at  the  Great  Gate,  Jjpper 
Belgrave  Place  j  and  for  the  convenience  of  the  Public,  the  Patentees  will 
fend  daily  to  the  following  Agents  for  Wearing  Apparel,  and  a  Ticket  will 
be  given  with  each  Article  dating  the  Day  it  will  be  ready  for  Delivery  : 

Mr.  J.  A.  Streit,  D’Oytey's  Warehouse,  Strand  ;  Mr.  Johnston,  Ei  $,  Holborn; 
Mr.  Hayward,  17,  Barbican;  Mr.Tvi.KR,  22,  City-road ;  Mr.  Evans,  6;,  Bishops* 
gate-street;  Messrs.  Retts&  Smith,  123,  Whitechapel,  and  29,  Basinghall-street; 
Mr.  Lawrence,  121,  Minories*  Mr.  Jones,  20,  St.  JchfT^-squjyre,  Cleikenweilj 
Messrs.  Jenkins  &  Cannons,  34,  Edward- street,  P  ortman -square ;  Messrs.  Lav- 
fan  &  S 11  EE,  S3,  New  Bond-street;  Mr.  Johnson,  17,  High-street,  Borough, 
Southwark;  Mr.  Davies,  20,  Great  Surry-street,  Blackfriar’s-Koad  ;  Mr.\ an  dk 
Poele,  19,  East  Smithfield  ;  Mr.  R.  Smith,  i,  Sydney’s-alley,  Lekester-ficlds ;  Mr, 
J.  Robinson,  Piccadilly;  Mr.  Co  wmc,  6,  Craven-  street,  Strand;  Mr.  Powell,  18, 
Warwick-street ;  Golden-square  Mr.  J.  Ai.dmed,  10,  Chandos-street,  Covent- 
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. — —  Ward,  Nottingham 
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— »-  Miller,  Newcaftle  upon  Tyne 
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- -  Marfden,  Colchefter 

- —  Ingold,  Chelmsford 
— —  Shearcroft,  Booking 

- Edwards,  Norwich 

IvIefTrs.  Ireland  and  Son,  Leiceflcr 
Mr.  Dingle,  Bury,  St.  Edmund’s 
• — -  Elgar,  Stamford 
—  Yates,  Lincoln 

- Cafe,  Cambridge 

— —  E.  Gunnifs,  Horncaftie 

-  Brown,  Marlborough 

•— —  J.  Blacker,  Lewes 
— —  T.  Cheney,  Bofion 
- —  T.  Mills,  Chichefier 
- —  Warren,  Margate 
— ~  Cotton,  Poplar 
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Me  IT.  T.  &  C.  Efpcncr,  Hull 

-  Walker  &  Co.  Exeter  *  J 

- •  Ackworth  &  Mathews,  Chat 

ham 

Mr.  Alexander,  Maidftone 
—  Markham,  Reach,  near  Newo 
market 

- Olwin,  Coventry 

Perryman  Windfor 

- johnfon,  VVifbeach  | 

- Bowis.  Peterborough 

- Brightley,  Bungay 

- Woodefon,  Bath 

- Wurdel,  Lynn 

— — •  Berne,  King-flreet,  Greenwich 

- Dix.  Ely 

-  Cattermall,  Beccles 

- D.  Cur  wen,  King-llreet,  Ifling- 

ton 

- —  Martin,  Brighton 

- B.  Watts,  Bridgnorth 

—  Holland,  Queen-ftreet,  Portfeaj 

- Skelton,  Southampton 

- J.  Seward,  Ycovill 

— -  J.  Smart,  Richmond,  Surry 
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Jdoufes  in  London  where  Waterproof  Cloth  is  fold,  of  all  Colours  and  Qualities, 

'  '  U hokfak  mid  Retail: 

Mr.  J.  Peacock’s,  No.  I36.y  New  Bond-flreet 

Mr*  Stebbing’s,  No.  $4,  Drury-lane 

Mr.  GafkilPs,  No.  4,  Minories  * 
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AC  KERMAN  N,  SUARDY  &.  Co.  acknowledge  with  Gratitude  the 
numberlefs  Letters,  1  eflimonials,  and  Approbations  they  have  received 
in  Favour  of  their  new-invented  Waterproof  ,  from  all  Ranks  of  People, 
during  the  fhort  lime  they  have  opened  their  Manufactories  for  this 
nfefui  Invention,  and  flatter  themfeives  that  their  energy  will  never  he 
deficient,  in  the  exactitude  of  their  Orders,  as  well  as  hi  the  daily  Im¬ 
provement  of  fo  valuable  a  Difcpvery. 

It  is  with  the  gteatefl  pleafure  the  Patentees  hear  from  every  Body 
*hat  has  t.ne  lealt  Dilcernmsnt,  that  excluhvc  of  tlje  Waterproof,  the 
Cloth  is  greatly  improved  both  by  the  Proccfs,  and  alfo  by  the  fuperior 
Diefling  Engines  oi  MelTrs.  Douglass,  St  Co. where  all  Cloths  in  Ends 
and  whole  Pieces  is  made  Waterproof. 

Gnc  Half  of  this  Bill  is  Waterproof. 
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Specimen  &/Ged's  Stereotype. 


CAT  I  LIN  A.  Cap.  XIX. 

|a  legibus  ambitus  interrogati  pcenas  dederanc. 
Port  paullo  Catilina,  pfccuhiarumrcpetundaruiu 
reus,  prohibited  efat  cOnfu  latum  petere;  quod 
intra  legitiinos  dies  profited  nequiverit.  Erat 
codem  tempore  Cn.  Pifo,  adolefccns  nobdis, 
fummae  audacite,  egens,  fadliofus,  quem  ad 
perturbandam  rempublicam  inopia  atque  mali 
mores  ftimulabant.  Cam  hoc  Catilina  6c  An* 
tronius,  confiliocommunicato,  parabanc  in  Ca- 
pitolio  Kalendis  Januaries  L.  Cottam  6c  L* 
Torquatum  Confules  interficere  ;  ipfi,  fafeibu* 
%’orreptis,  Pi'bncm  cum  exercitu  ad  obrinen- 
dasduas  Hifpanias  mittere.  Ea  re  cognita  rur- 
lus,  in  Nonas  Februarias confi liu m  atdis  tr.m- 
Ihilerant.  Jam  turn  non  Confulibus  moJo,  fed 
plcrilque  Senatoribu*  perniciem  mackmaban- 
tur.  Quod  ni  Catalina  maturallct  pro  curia  fig- 
num  fociis  dare  ;  eo  die,  poll  conditam  urbeia 
Komanam,  pefl'umum  facinus  patratum  foret. 
Qjia  nonuam  freqae/ues  armati  eemreueraru } 
cii  res  conlilium  diremit. 

XIX.  Poftea  P'.fo  in  citerxoreni  Hifpaniam 
Quarftor  pro  Praeto^e  miflus  eft,  adnitente  Cral- 
to  i  quod  eura  infeftum inimicum  Cn.  Pornpeio 
cognoverat.  Feq tie  tamen  fenatus  provinciam 
invitus  dedcrac:  quippe  foedum  hoininem  a  ro- 
publica  procul  efle  volebat  :  limul,  quia  boni 
quarn  plures  prsefidium  in  eo  purabaiit:  &  jam 
rum  potentia  Cn.  Pompeii  fbrmidolefa  erat. 
S^d  is  Pi lo,  in  provinciam  ab  eqaitibus  Unpa¬ 
id  s,  quos  in  exercitu  dudtahat,  iter  faciens 
»ccifus*eft.  Sunt,  qui  ita  dicunt,  imperia  eju» 
injufta,  fuperba,  crudelia,  barbaros  neqaivifle 
pari:  alii  autem,  equites  illos,  Cn.  Pompeii  ve* 
ceres  fidvfque  cliej^s&k  volumatc  cjus  Piftinera 
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Greek, 

KTPOY  AN  ABAS.  B.  91 

TrXoiyri  rr,  IpoScd  rr,de,  o?,\oy  r,v.  T>j 
piv  yccf  TTfocd'ey  rj/ueqcc  rzsuTrvy,  tcl  o- 
ttXgl  ?:oioxci6oyxc  ezeXeue9  rore  Ce  ccpa. 
yflco  dvoLTtXXoirri  xtyuzcLS  etzbp\b  7re^i 
Gizovlciv.  Ol  0  ercet  yjXQoy  vr%%  t%$  7T£0- 
(puXaxcLs,  e(/,txv  r%$  d.qywroL$.  E 7ret 
c  0L7zr,yfeiXxy  ol  7rf$vXoLxe$,  KXtcLqyoz 
rvydv  rore  rd>  tJx&s  h tigko7toov,  etore 
to?$  tt  fT'vXoi^i )  xeXevety  xyi^vxcls  ttb- 
^lueveiv,  dyyi$  clv  yyXctry.  E vrei  ce  zcl- 
rsfrye  to  ctjOLTWucl,  Iostb  zzXooc,  ty/tv 
c^SxrQou  7zd.m\  (pdXzyfz  7 rintvriv,  tuv  ce 
doTrXcey  pr?:evz  zrxrxcpzyrj  etvcu,  ezaXere 
th;  dyyeXxc,  xcu  ojutos  ts  7 rgoyXbe  tx$ 
re  el}07rXrrrdrrove,  eyoov  zed  eveiGe<pcLTOU$ 
Toev  ouutou  ^ooLTicoTooy,  zed  toi $  aXXoip 

/n»  ^  yt  \  ^  \  \ 

^roXTYT/OlCTOUUTX  EtyfGiV.  SL7T£i  G£  TT^OG 

To?:  dyyeXop  r^xy,  f/irx  ti  (iovXoivro . 
Ol  6*  eXeyoy  on  ore/  GTOi'ccev  rjzoiev  us- 
cye,  biTivee  Izclvo)  eg ovtoul  tcl  tb  ttx/i 
f,:7  iXecog  tq?$  '  EAAjjovj/  dirxyydiXcu>  xcu 
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BOOK  XIII. 

THE  ARGUMENT. 

The  fourth  battle  continued,  in  which  Neptune 
f  the  Greeks  :  The  acts  of  Idomeneus. 

NEPTUNE,  concerned  for  the  lofs  of  the  Grecians, 
upon  feeirfg  the  fortification  forced  by  Hedlor,who  had 
entered  the  gate  near  the  flation  of  the  Ajaxes,  affumes 
the  fhape  of  Calchas,  and  infpires  thofe  heroes  to  cp- 
pofe  him :  then  in'  the  form  of  the  generals,  encoura¬ 
ges  the  other  Greeks  who  had  retired  to  their  veffels. 
The  Ajaxes  form  their  troops  in  a  clofe  phalanx,  and 
put  a  flop  to  Hedtor  and  the  Trojans.  Several  deeds 
of  valour  are  performed  :  Meriones  lofing  his  fpear 
in  the  encounter,  repairs  to  feek  another  at  the  tent 
of  Idomeneus :  this  occafions  a  converfation  between 
thefe  two  warriors,  who  return  together  to  the  battle. 
Idomeneus  fignalizes  his  courage  above  the  reft;  he 
kills  Othryoneus,  Afius,  and  Alcatftous  :  Deiphobu* 
andiEneas  march  againfl  him,  and  at  length  Tdome- 
ncus  retires.  Menelaus wounds  Helenus  and  kills  Py- 
fander.  The  Trojans  are  repulfed  in  the  left  wing  % 
Hedlor  fliil  keeps  his  ground  againfl  the  Ajaxes,  till 
being  galled  by  the  Locrian  flingers  and  archers,  Pc* 
lydamus  advifes  to  call  a  council  of  war  :  Hector  ap¬ 
proves  his  advice,  but  goes  firfl  to  rally  the  1  rojans  ; 
upbraids  Paris,  rejoins  Polydamas,  meets  Ajax  again, 
and  renews  the  attack. 


- 


* 

% 

Specimen  of  DlDOT*S  Stereotype, 


210  AENEIDOS  v.  699, 

At  pater  Aeneas ,  easu  concussus  acerbo , 

Nunc  hue  ingentes  nunc  illuc  pectore  curas 
Mutabat,  versans,  Siculisne  resideret  arvis , 

Oblitus  fatorum,  Italasne  capesseret  oras. 

Turn  senior  Nautes,  unurn  Tritonia  Pallas 
Quem  docuit,  multaque  insignem  reddidit  arte; 

Hie  responsa  dabat,  vel  quae  povtenderet  ira 
Magna  drum ,  vel  quae  fatorum  posceret  ordo ; 

Isque  his  Aenean  solatus  vocibus  inht  : 

Nate  dea,  quo  fata  trahnnt  retraliuntque  sequamur: 
Quidquid  erit,  superanda  omnis  fortuna  ferendo  est. 
Esftibi  Dardanius  divinae  stirpis  Acestes : 

Hunc  cape  consiliis  soeium,  et  conjunge  volentem. 
Huic  trade  ajnissis  superant  qni  navibus,  et  quos 
Pertaesum  m'agni  ineepti  rerumque  tuarum  est ; 
Longaevosque  senes ,  ac  lessas  aequore  matres , 

Et  quidquid  tecum  invalidum  metuensqtie  pericli  est;, 
Delige:  et  his  habeant  terris  sine  mcenia  fessi. 

Urbein  appellabunt  permisso  nomine  Acestam. 

Talibus  incensus  dictis  senioris  amici  : 

Turn  verb  in  curas  animum  diducitur  omnes. 

Et  nox  atra  polum  bigis  subvecta  tenebat : 

Visa  debinc  coelo  facies  delapsa  parentis 
Anchisae  subitb  tales  effundere  voces: 

Nate,  mini  vita  quondam  * dum  vita  manebat, 

Care  magis,  nate,  Iliaeis  exercite  fatis, 

Imperio  Jovis  hue  venio,  qui  classibus  iguem 
Depuiit,  et  coelo  tandem  miseratus  ab  alto  est. 
Consiliis  pare  qua:  nunc  pulcherrima  Nautes 
Dat  senior  :  lectos  juvenes  ,  fortissima  corda  , 

Defer  in  Italia m  ;  gens  dura  atque  aspera  cultu 
Debellanda  tibi  Latio  est.  Ditis  tamen  ante 
Inferuas  accede  domes  ;  et  Averna  per  alta 
Congressus  pete ,  nate  ,  rneos.  Non  me  impia  narnque 
Tartara  babent ,  tristes  umbrae ;  sed  amoena  piorum 
Concilia  Elysium  que  colo.  blue  casta  Sibylla 


